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Metropolitan District Water Supply Commission, Boston, Mass. 
Artuur D. Weston, Chief Engineer, 
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EDITOR AND ADVERTISING AGENT 
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[HE ASSOCIATION was organized in Boston, Mass., on June 21, 1882, with the object 
of providing its members with means of social intercourse and for the exchange of 
knowledge pertaining to the construction and management of water works. From an 
original membership of only TWENTY-SEVEN, its growth has prospered until now it 
includes the names of 800 men. Its membership is divided into six ¢ 8, Viz.: 
A Member shall be an officer or employee of a public or private water works, an engineer, chemist or 
other person qualified to aid or interested in the advancement of knowledge relative to water works. 
; An Honorary Member shall be a person of acknowledged eminence in some branch of water supply or 
of engineering. 


A Life Member shall be a member whose service to the Association entitles him to special recognition 
by the Association. 

A Junior shall be not less than eighteen years nor more than twenty-five years of age, a student or 
connected with water supply work. - 

An Associate shall be either a person, firm or corporation engaged in manufacturing or furnishing 
materials or supplies for the construction or maintenance of water works. air F 

A Corporate Member shall be either a Water Board, Commission, Company or Municipal Corporation. 

The initiation fees and annual dues are as follows: 

Initiation Fees ; Annual Dues 


. .00 

10.00 Corporate 10.00 

This Association has six regular meetings each year, all of which, except the annual 

* convention in September, are held at Boston. 
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FOREWORD. 


Within a year of its formation in 1882, the New England 
Water Works Association issued an official publication. For the f 
years 1883, 1884 and 1885 it published its Transactions, a volume 
for each year. The JouRNAL was established in 1886. The quarterly 
issues of the first two volumes were paged separately, but beginning 
with Volume III the paging was made consecutive within each 
volume. Volumes I to XV began with the September issue. In 
order to conform to the calendar year, later volumes were made to 
begin with the March issue, Volume XV (1900-1901) containing 
six issues to permit this change. 


The first comprehensive Index to the Transactions and 
JOURNAL of the Association was issued in 1904, the second in 1916. 
The present Index is the third to be compiled and carries through 
Volume XLIV, 1930; it forms Part II of the March Journat, 
Volume XLV, 1931. 


The Index comprises three sections: a Subject Index, an 
Author Index and an Index to Affairs of the Association. The great 
expansion of the JoURNAL since the Index of 1916 was prepared 
has made it necessary to forego reference to detailed subject matter 
found within papers but covered by a more comprehensive title. 
It has required, furthermore, that cross-referencing be limited to 
topics rather than papers. 


The Subject Index contains a classification of papers, topical 
discussions, and reports of technical committees of the Association. 
The titles to these are given substantially as printed in the JouRNAL. 
A small group of papers not related to water-works matters is 
classified under “‘ Miscellaneous.” 


The Author Index lists all papers published over an author’s 
name, lengthy titles being abridged and obscure titles being 
reworded. 
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FOREWORD. 


The Index to Association Affairs classifies biographical 
notices and portraits, non-technical committee reports and matters 
of general interest to the Association. Proceedings of meetings 
including reports of officers and standing non-technical committees 
are not indexed since they appear regularly in each volume. Presi- 
dential addresses, likewise, are not indexed unless they are confined 
to a specific technical subject. In the latter case they appear in 


the Subject and Author Indexes. 


Throughout the Index the volume of the JouRNAL appears 
in small Roman numerals, the page in larger Arabic numerals and 
the year in Arabic numerals within parentheses. The page number 
indicates the first page of the article. The three volumes of Trans- 
actions are identified by including the abbreviation “‘Trans.” in the 
parentheses enclosing the year of publication. The separately 
paged quarterly issues of Volumes I and II are identified by interpo- 
lating the month of issue between the volume number and page 
number. In the Subject Index the topic is printed in bold-faced 
type and the author’s name is given in parentheses. Discussions 
of papers are not indicated separately as they are more or less 
regular in occurrence. In the Author Index the author’s name 
appears in bold-faced type above the titles of his papers. The 
subject matter of the Index to Association Affairs is printed in 


bold-faced type. 


GORDON M. FAIR, 
Editor. 


Boston, Mass. 
March 31, 1931. 
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SUBJECT INDEX. 


ACCOUNTING AND RECORDS. 
Bulletin of Hoquiam Water Co. for water users. 
H. C. Heermans.) xx11 462 (1908 
Card system of service locations. (A. WW: ¥. 
Brown.) 1x 226 (1894-95). 
= cash book. (Albert L. Sawyer.) xxx154 


Depreciation in water-works one with 
reference to uniform reports. (H. S. Chase.) 
xxiv 305 (1910). 

Depreciation in water-works operation and ac- 
counting. (Leonard Metcalf.) xx1v 442 (1910). 

Gallons vs. liters and cubic meters. (Frederick 
Breoks.) xv11 258 (1903). 

Meter reading and billing system, Rochester, 

N.Y. (8. B. Story.) xxxrx 71 (1925). 

Meter reading, = and collecting revenue. 
nm, R. I. (A. P. Murray.) xu 457 

Meter records for small water works. (A. W. F. 
Brown.) xxx 427 (1916). 

Office and the water con- 
sumer. (R. J, Newsom.) xxxiv 264 (1920). 
an | location of mains and services. (G. A. 

all.) vir1 157 (1893-94). 

Sinking tucd formule. 1 March 30 (1886-87); 
1 June 27 (1886-87). 

Sinking-fund tables. FitzGerald.) vi 
185 (1891-92); (F. L. Fuller.) x11 103 (1897- 


Stealing water. (G. A. Kimball.) 1v 187 (1889- 
— records. (R. F. Johnson.) xxxv1 95 


Uniform accounting. (Committee report.) xxxv 
57, 373 (1921). 

Uniformity in annual reports. (Committee re- 
port.) 118 (Trans, 1 

Uniformity in municipal reports. (M. N. Baker.) 
xv 189 (1900-01). 

Water-works accounting. (J. F. J. Mulhall.) xrx 
395 (1905); (E. L. Pas 

Water-works records. S. Glover.) 1v 69 
(1889-90). 

See also MANAGEMENT, RATES and 


VALUATION. 
AERATION. See TREATMENT. 
ALARMS. See GAGES. 
ALG. See QUALITY and TREATMENT. 


ANALYSIS OF WATER. 


Analysis of water — ae. microscopical and 
bacteriological. (T. M . Drown.) tv 79 (1889- 


Bacteriological paploste of water and its inter- 
pretation. (C.-E. A aga xv 459 (1900- 
Biological analysis of water. 


T. Sedgwick. 

11 June 7 (1887-88) ; rv 50 alent : 

Color and its relation to character of water. (F. 8. 
Hollis.) x111 94 (1898-99). 

Effect of ome on determination of chlorine 
ortho-tolidin method. (F. R. McCrumb and 

W. R. Kenny.) xu 410 (1928). 

Elimination of errors in the ortho-tolidin method. 
(F. R. McCrumb.) x11 386 (1927). 

Nature of color in water. (Thorndike Saville.) 
Xxx1 78 (1917). 

Fie properties of water. (Allen Hazen.) xvir 


1 (1903). 
Turbidimeter. (Charles Anthony.) xvi 256 
See also QUALITY and TREATMENT. 


AQUATIC GROWTHS. 
See QUALITY and TREATMENT. 


AQUEDUCTS. See CONDUITS. 


ARCHITECTURE AND LANDSCAPING. 
Be: an investment. (J. C. Stevens.) 


Landscape obleme of Spot Pond Reservoir, 
L. Olmsted.) xv 272 (1900- 


See RATES. 
AUTOMATIC SPRINKLERS. See FIRES. 


AUXILIARY SUPPLIES. 
See FIRES and SUPPLY. 


BACKFILLING. See EXCAVATION. 
BACTERIOLOGY OF WATER. 


See ANALYSIS, QUALITY and TREAT- 


MENT. 


BIOLOGY OF WATER. 
See ANALYSIS, FISH, QUALITY and 
TREATMENT. 


BOILERS. See PUMPING. 


BONDS, WATER-WORKS. 
See MANAGEMENT. 


BRASS PIPE. 
See HEALTH and PIPE (SERVICE). 


BREAKS. See WASTE. 


CASTINGS, SPECIAL. 
See PIPE (CAST IRON) and SPECIFICA- 
TIONS. 


CAST-IRON PIPE. 
See PIPE and SPECIFICATIONS. 


CATCHMENT AREAS. See WATERSHEDS. 
CEMENT. See MATERIALS. 


CEMENT-LINED PIPE. 
See PIPE and PIPE LINING and COATING. 


CEMENT PIPE. See PIPE. 
CHARGES. See RATES. 


CHEMICAL TREATMENT. 
See TREATMENT. 


CHEMISTRY OF WATER. 
See ANALYSIS, QUALITY and TREAT- 
MENT. 


CHLORINATION. See TREATMENT. 
COAGULATION. See TREATMENT. 
COAL. See PUMPING. 


COLLECTING WATER RATES. 
See ACCOUNTING and RATES. 
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COMPENSATING RESERVOIRS. 
See DAMAGES. 


COMPLAINTS. See MANAGEMENT. 
CONCRETE. See MATERIALS. 
CONCRETE PIPE. See PIPE. 


CONDUITS AND TUNNELS. 
Catskill Aqueduct, New York, N. Y.: 


City tunnel and conduits. (W. E. Spear.) 
xxvii 315 (1913). 
Hudson River crossing. (Robert Ridgeway.) 
xxv 317 (1911). 
(A. L. Sawyer.) 


Old aqueduct, Haverhill, Mass. 
xx11 442 (1908). 


Risks taken by a muriet ality in having but one 
vi 59 (1891- 


supply main. 


2). 
Scituate oe Providence, R. I 
Aqueduct in open cut. (T. T. 
546 (1926). 
Tunnel. (R. R. Bradbury.) xu 535 
Sebago Lake conduit, Portland, Me. 
Fuller, L. Metcalf and C. B. Mitchell.) poet 
394 (1925). 
Shepaug Tunnel, San Conn. (R. A. 
airns.) 258 (1929 


Troubles in tunnel construction, 
Bos . Winslow.) xxvi 328 


ton, Mass. (F. 
(1912). 


Visit to new Croton Aqueduct. (Desmond Fitz- 
Gerald.) 111 161 (1888-89). 
See also PIPE. 
CONNECTIONS, PIPE. See PIPE JOINTS. 
CONSERVATION OF WATER. 
See LAWS and SUPPLY. 
CONSUMPTION. 
Forms for water-consumption statistics. (Com- 
mittee report.) — 481 (1917). 
How to reduce excessive water consumption. 
(J. C. Haskell.) 231 (1894-95). 
Meters and water consumption. (W. S. John- 


son.) xx1109 (1907); xxv140 (1912). 
(1903 use of water. (John Venner.) 
uisite amount of water for a public supply. 
(J. H. Shedd.) xvii 1 (1904). 
Its of 
. J. (W. C. Hawley.) x11 111 


ton, Mass., Metropolitan. (S. E. Killam.) 

(F. F. Forbes.) xx 247 

Conn. (E. M. Peck.) xx11 282 

aisles of the United States. xv 351 
900-01) 


xxx1 495 (1 91 7). 
Brookline, Mass. 


a 
Safe ratio of 2 umping ie to maximum con- 
herman.) 111-90, 104 


(C. W. Sherman.) xxxvi 
Water consumption 
Boston, Mass., Metropolitan. (Dexter Brack- 
ett.) 107 
(D. A. ) xxvi11 290 
Water-consumption (W. B. Sherman.) 
11 March 35 (1887-88); (Committee report.) 
xv 352 (1900-01); xvi 115 (1904); xx1 
(1907); xxv 66 een xxvii 29 (1913); (E. S 
Cole.) xxv 66 (191 
Water uses difficult to » ees (W. F. Sullivan.) 
xxvull 377 (1914). 
See also STATISTICS, SUPPLY and WASTE. 


CONTROL OF WATER QUALITY. 
See QUALITY and LAWS. 


COPPER AND HEALTH. See HEALTH. 


T. Allard. ) XL 


6 SUBJECT INDEX. 


COPPER PIPE. See PIPE (SERVICE). 
COPPER SULPHATE TREATMENT. 


See TREATMENT. 


CORPORATION COCKS. 
See PIPE (SERVICE). 


CORROSION AND ELECTROLYSIS. 
Action of water on metal. (D. A. Heffernan.) 
Xxxv 123 (1921). 
Action of water on pipes. (Freeland Howe, Jr.) 
43 (1908). 
Coolgardie pipe Tine, je. and correction 
of Longley.) xxxix 421 


(192. 

Osman in water-works engineering. (F. N. 
Speller.) xxx1x 90 (1925). 

Corrosion of iron and steel pipes 
(Committee report.) xLi11 358 (1929). 

Corrosion of 36-in. steel force a Akron, O. 


(G. G. Dixon.) xxxvi 157 (1922 
Corrosive action of water on 0 (R. 8. 
Weston.) xxiv 559 (1910). 
of Lynn, Mass. (J. C. Haskell.) 
x 
Electrolysis of steel force main, Akron, O. (V. 
Electrolysis of water le (C. H 


xx "34 (1906); (E. B. XXIX ¢ (1915); 
(A. F. Ganz.) xxx1 280 (1917); (C. F. . Meyer- 
herm.) 143 (1929). 

Filling of service pipes by sediment of tubercu- 
lation. (Discussion.) 105 (1893-94). 

Grounding electric-light wires on water pipes. 
(F. E. Merrill.) xxi 180 (1909). 

Lead-covered cables a ome of electrolysis of 
water and gas pipes. (A. A. Knudson.) xxi 
164 (1909). 

Monel metal for water-works uses. (H.S. Arnold.) 
Xxxvi 86 (1922). 

Prevention of plague. (W. H. Walker.) 
XxXxIVv 33 (1920). 

Relative corrosion and constitution of iron and 
steel pipe. (W. H. Walker.) xxvi 7 (1912). 

Soil-corrosion effects u ve. Tests of 
U. S. Bureau of D. Capron.) 
81 (1927). 


Tubercles in iron and steel penstocks. (R. A. 
Hale.) x 244 (1895-96). 
Tuberculation of cast-iron pipe. (C. W. Sher- 


man.) xLi 259 (1928). 
See also PIPES, QUALITY and STANDPIPES. 


CROSS-CONNECTIONS. 
See DISTRIBUTION. 


CURB BOXES. See PIPE (SERVICE). 


DAMAGES. 
Adjustment of 


storage 
oo (R. 334 


damages by 

E. Horton.) xx 

Awards for,water and water-power diversion. 
(Committee report.) xxiv 1 (1910). 

mpensating reservoirs and See of water. 
(C. M. Saville.) xx 352 (1926 

Damages by diversion of water power. (Clemens 
Herschel.) xx1 241 (1907 

Damages to mill powers, Troy, 
Raymond.) x111 152 (1898-99). 

Loss of water power by diversion. (L, M. Hast- 
ings.) vir 187 (1892-93). 

Real estate and damage covtbenieaen. Scituate 
Reservoir, Providence, R. (E. C. Craig.) 
503 (1926). 

Values of water powers and damages caused by 
of water. (C.T. Main.) 214 


See also LAWS. 


1x 25 (1894-95) ; (H. S. Storrs.) x 33 (1895-96); 
(E. E. Brownell.) 363 (1899-1900); 
: (F. A. W. Davis.) xv 225 (1900-01); (A. A. 
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DAMS. 

Arched masonry dam, Las Vegas, N. M. (W. T. 
Barnes.) xxvi 356 (1912). 

Construction and failure of Austin, Pa., dam. 
(T. C. Hatton.) xxv1 262 (1912). 

Oma of dams. (A. . Walden.) XXVIII 
re wall, Wanaque Dam, N. J. (A. H. Pratt.) 
XXXVI 457 (1922). 

at ass. (L. A. Taylor.) 11 167 

Dams in i (Allen Hazen.) tx1v 451 (1930). 

Design of diversion conduit and waste works, 
Richards Corner Dam, New Hartford, Conn. 
(R. E. Wise.) xxx1 595 (1917). 

Echo Lake Dam, Milford, Mass. (Leonard Met- 
ealf.) 146 (1903). 

Engineering construction by the United States 
—e Service. (M. O. Leighton.) xx 127 


(1906) 

Granville Dam, Mass. 
Construction. B. M 175 (1929). 
Design. (C. A. Farwell.) XL 164 (1929). 
studies (Charles Terzaghi.) x11 191 


Grouting and preparing foundation of Scituate 
vidence, R. I. (J. V. Turner.) xu 517 


Grouting rock foundations, Hartford, Conn., 
dams. (J. E. Garratt.) 
Hollow concrete dams. (C. H. Eglee.) xxm 20 


(1908). 
Hydraulic fill ame Miami Conservancy Dis- 
trict, O. (H. S. R. McCurdy.) xxx 389 


Nepaug Dam, Hartford, Conn. (H. W. Griswold.) 
Xxx1 603 (1917). 

New Haven Water Company’s dam, Woodbridge, 
Conn. (L. A. Taylor.) v1 51 (1891-92). 

Phelps Brook Dam, Hartford, Conn. (J. F 
Shaughnessy.) xxx11 39 (1918). 

Sand-embankment dam, Chicopee, Mass. (M. G. 
Mansfield.) x1 244 (1927). 

Scituate Dam, Providence, R. I. (F. B. Marsh.) 
xu 477 ( 1926. ) 

State control of design and construction of dams 

. E. Chandler.) xxvi 173 


State supervision of dams and reservoirs. (F. P. 
McKibben.) xxvi 242 (1912). 

Temporary dam of Wig and sandbags, New 
(R. C. P. Coggeshall.) 111 200 

Woonsocket reservoir and dam, Smithfield, R. I. 
(B. I. Cook.) x11 20 (1897-98). 


See also RESERVOIRS (IMPOUNDING). 


DEFERRIZATION AND DEMANGANIZA- 
TION. 
See TREATMENT (IRON REMOVAL). 


DEPRECIATION. 
See ACCOUNTS and VALUATION. 


DEPTH OF PIPE LAYING. See PIPE. 
DIESEL ENGINES. See PUMPING. 
DIKES. See DAMS and RESERVOIRS. 
DISCHARGE MEASUREMENT. 


See HYDRAULICS. 
DISEASES, WATER-BORNE. See HEALTH. 
DISINFECTION. 
See TREATMENT (DISINFECTION). 
DISTRIBUTION. 
ns. ittee report.) x11 191, 


461 (1928); XLII 79 (1929). 
Cross-connections in Connecticut. (W. J. Scott.) 
365 (1927). 
Design of distribution (G. S. Williams 
x1v 97 (1899-1900); (V. B. Siems and D. 
Biser.) 284 (1929 


SUBJECT INDEX. 


DISTRIBUTION.— (Continued) . 

Distribution and maintenance, Providence, R. I. 
(8. F. Nolan.) x1 460 (1926 . 

problems. (F. B. Nelson.) 133 


Distribution system: 
Malden, Mass. (S. M. Allis.) v 164 ng 
Hartford, Conn. (Frank Brainard.) xxx1 58 
Experiences in enthowd, Conn. (C. M. Saville.) 
Xxx 195 (1916). 
-service system, New London, Conn. (W. H. 
ichards.) vit 148 (1892-93). 
Some things that should be done in constructing 
water works. (W. R. Hill.) x1 36 (1898-99). 
Study and extension of distribution systems. 
(L. C. Hough.) x11 14 (1927). 
Testing distribution systems. (F. L. Fuller.) x1 
330 (1896-97). 
See also FIRES, HYDRANTS, HYDRAULICS, 
MANAGEMENT, PIPE and SUPPLY. 


DIVERSION OF WATER. 
See DAMAGES and LAWS. 


DIVERSION CONDUITS. 
See DAMS and RESERVOIRS. 


DRINKING FOUNTAINS. See FOUNTAINS. 
DUTY. See PUMPING. 
DYSENTERY. See HEALTH. 


EARTH DAMS. See DAMS. 


EMBANKMENTS. 
See DAMS and RESERVOIRS. 


ELECTROLYSIS. See CORROSION. 
ELEVATED TANKS. See STANDPIPES. 
ELEVATION GAGES. See GAGES. 
EMERGENCY SUPPLY. See SUPPLY. 
ENGINES. See PUMPING. 

EPIDEMICS, WATER-BORNE. See HEALTH. 
EQUIPMENT. See MATERIALS. 


EROSION. 
See GEOLOGY and WATERSHEDS. 


EVAPORATION. See HYDROLOGY. 


EXCAVATION and BACKFILLING. 
Are trenching machines worth considering in ex- 
cavating trenches in city streets? (Discussion.) 
xxvii 76 (1914). 
Back-filling trenches. (E. A. W. Hammatt.) xu 
bg (1897-98) ; (E. H. Gowing.) x1 173 (1897- 


8) 
Excavating in quicksand. (A. F. Noyes.) rv 218 
(1889-90). 


Experiences with a machine, Wor- 
cester, Mass. (G. W. Batchelder.) xxx1 486 
(1917); xxxrv 315 (1920). 

Macadam road thawed with steam. (E. B. 
Weston.) x111 90 (1898-99). 

Portable platform to aid in excavating trenches. 
(R. C. P. Coggeshall.) rx 125 (1894-95). 

Quicksand — its nature, behavior and control. 
(C. R. Gow.) xxxiv 171 (1920). 

Water-pipe trenches vs. good roads. (W. E. Me- 
Clintock.) vim 71 (1893-94). 


See also PIPE. 
EXPENSES. See MANAGEMENT. 


EXPERIENCES, GENERAL. 
See MANAGEMENT and SUPPLY. 
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EXTENSION OF PIPES. 
See DISTRIBUTION, MANAGEMENT, PIPE 


and RATES. 


FENCING WATERSHEDS. 
See WATERSHEDS. 


FILTER SAND. See TREATMENT. 
FILTRATION. See TREATMENT. 
FINANCING. See MANAGEMENT and RATES. 
FIRES, AND FIRE PREVENTION AND PRO- 


TECTION. 


Arrangement of hydrants and water pipes for 
protection of a city against fire. (J. R. Free- 
man.) v11 49, 152 (1892-93). 

sprinkler regulations. xv 103 (1900- 


Desirable Peeriye at hydrants. (E. V. French.) 
xxv 247 (191 
Eliminating a conflagration hazard. (E. U. 
Crosby.) xv 97 (1900-01). 
Be strean and, practical tables relating to 
streams. . R. Freeman.) rv 95 (1889-— 


B.S service of National Fire Pro- 
tection ‘Association. (F. H. Wentworth.) 
XLI 428 (1927). 

Fighting fires beforehand. (C. W. Mowry.) xu1 

3 (1927) 


Fire in office and shop of Fairhaven —— Com- 
pany. (H. T. Gidley.) xu 29 (1926 
Fire protection by direct high-pressure from 
pumps. (G. A. Ellis.) vit 27 (1892-93). 
Fire protection for manufacturing establish- 
ments. (Discussion.) vim 176 (1892-93). 
Grading water works with reference to fire 
tection. (Committee report.) xxx 513 (1916); 
xxx1 6 (1917) ; xxx111 372 (1919). 
Hevaline res while changing distribution mains. 
F. Chace.) x sah 89 5-96). 
High-pressure fire syste 
tlantic City, N. J. “I. Van Gilder.) xxxiv 


146 
Bosto (F. A. McInnes.) xxxvi 4 
(1923) ; E. xu 194 
Providence, R. I. (E. B. Weston.) x1 85 

High-pressure fire systems from the under- 
writer’s viewpoint. (G. W. Booth.) xxxvi 
495 (1922). 

Insurance rates and the water service. (F. A. 
Barbour.) xx11 322 (1908). 

Loss of pressure caused by meters in fire supplies. 
(E. V. French.) x11 73 (1897-98). 

Private fire protection. (Committee report.) 
xvi 290, 315 xvur 425 (1903) ; xvi11 198 
(1904); xx 17 (1906). 

Private fire and insurance rules. 
_, (Gorham ) 465 (1908). 

ts for fire protection im- 

posed water-works systems. (Clarence 
Goldsmith. ) xxv 305 (1912). 

Recommendations of National Board of Fire 
Underwriters for improvements in fire de- 
5 artment and water supply, Manchester, 

H. xrx 115 (1905). 

Relation of water-works engineers to fire service 

of factories. (Edward Atkinson.) xvi 58 


(1903). 

Salem fire. (F. A. rg and Clarence Gold- 
smith.) 94 

Salt-water fire system, hission, Mass. (F. A. 
McInnes.) x11 (1898-99) . 

Standard schedule for grading cities and towns 
with reference » fire defenses and physical 
conditions. (J. S. Caldwell.) xxxv y (1921). 

Tests of capacity of ‘steam fire-engines, hydrants, 
and hose, Boston, Mass. (Dexter Brackett.) 
1x 151 (1894-95). 

Tests of fire-service devices, Lowell, Mass. 
Ww. F. Sullivan.) xrx 264 (1905). 

Use and discard of auxiliary fire protection from 
a polluted source. (C. M. Saville.) xxxvi 
392 (1922). 
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FIRES, AND FIRE PREVENTION AND PRO- 

TECTION.—(Continued). 

Water — and fire protection of theaters. 
(Ww. P =< = 

Water supply at Bos ae 23, 1889. 
(Dexter Brackett.) 1v 182 ds 1889-9) 

Water at fires. (J.C vir 47 
(1892-93). 

Weight of main pipe for fire supply. (Discus- 
sion.) v 18 (1890-91). 

What a Mori 6s | engineer can do in the fire 
department. Tryon.) 1x 93 (1894-95). 

See also ACCOUNTING, DISTRIBUTION, 
HOSE, HYDRANTS, METERS and RATES. 


FISH. 
Eels in water works and their control. (G. W. 
Field.) xv 390 (1900-01). 
See also QUALITY. 


FLANGES. See PIPE and SPECIFICATIONS. 
FLIES. See HEALTH. 

FLOODS. See HYDROLOGY. 

FLOW OF WATER. See HYDRAULICS. 
FLUSHING. See PIPE CLEANING. 
FORESTATION. See WATERSHEDS. 
FOUNDATIONS. See DAMS. 


FOUNTAINS. 
Drinking fountains. (W. L. Faxon.) v 111 
(1890-91 


Public watering stations. (F. E. Merrill.) xxvim 
357 (1914). 


FREEZING. See HYDRANTS, ICE and PIPE. 
FRICTION LOSSES. See HYDRAULICS. 


FROST PROTECTION. 
See HYDRANTS, ICE and PIPE. 


FUEL. See PUMPING. 


GAGES. 

Air in pressure gages. (G. E. Winslow.) 1x 248 
(1894-95). 

High-water alarm for reservoirs. (W. P. Whitte- 
more.) 111 21 (1888-89). 

Recording gages. (J. A. Gould.) v 65 (1890-91). 

Recording pressure gages. (F. G. Perry.) x 255 
(1895-96). 


GATES AND VALVES. 

Care of gates and hydrants. (Patrick Gear.) 
xxviii 298 (1914). 

Effect of small gate or valve in a ead pipe line. 
(T. E. Lally.) xxx1v 302 (1920) 

gates. ) XXXVII 

amson.) xxrx 507 

of gate valves. ( ayne Dean.) 
xxxvi 264 (1922). 

Experience with 2 30-in. gate. (H. S. Nevons.) 
Iv 212 (1889-9 
Gate plan. rans, 1885). 

Locating gates. (Discussion.) 111 13 a 

Manganese bronze for valve stems. (W. 
Conard.) xxxvi 32 (1922 

Packing gates. (Discussion.) 92 (Trans. 1885), 
1 Sept. 71 (1886). 

Reasons for adopting solid-wedge valve, Boston, 
Mass. (G. H. egy ore xxx 101 (1916). 

Reasons for using double-disk valve. (J. 
Diven.) xxx 106 (1916). 

or safety valves in systems. 
(S. E. Babcock.) 11 57 (1888-— 

Water regulators. (A. Doane.) xx 1 


See also PIPE and SPECIFICATIONS. 
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GEOLOGY. 
Erosion on the Pacific slope. (S. M. Allis.) 111 
158 (1888-89). 
See also GROUND WATER and WATER- 
SHEDS. 


GREAT PONDS. See SUPPLY. 


GROUND WATER. 

Artesian well experiment, Taunton, Mass. (G. 
F. Chace.) rv 221 (1889-90). 

Can tests by tubular wells be relied upon to show 
amount of oe available for a public water 
supply? (W. C. Boyce.) 111 27 (1888-89). 

Driven wells. (Discussion.) 1 Sept. 79 {1886 82. 

poe wells as a source of water supply. 
oyes.) 1 June 19 (1886-87); (F. Vrocben) 
v Not (1890-91). 
Driven wells: 

Bretton Woods, N. H. (W. P. Gerhard.) xviir 
247 (1904). 

Brookline, Mass. (F. F. Forbes.) x1 195 (1896— 


Lowell, Mass. (George Bowers.) 1x 66 (1894- 
95); x 226 (1895-96) ; = 30 (1898-99). 
Ground waters as sources of public water supply. 

(W. 8S. Johnson.) xx111 401 (1909). 
Infiltration galleries, Des Moines, Iowa. (C. B. 
Burdick.) xxxvi11 203 (1924). 
Quantitative 
supplies. 


und waters for 
uller.) xxvir 233 


(1913) 

Soils from which water supplies may be drawn b: 
filter galleries or driven wells. (Phineas Ball. 5 
111 29 (1888-89). 

Sub-surface collecting system and quality of 
Mass. (E. H. Rogers.) xxxvii 

2 

Underground water: how to obtain it and care 
for it. (George Bowers.) xvii 127 (1903). 

Utilizing a spring as a source of water supply 
for a town. (L. E. Hawes.) x1 156 (1896-97). 

Well covering, Waltham, Mass. (F. P. Johnson.) 
vir 120 (1893-94). 

Well, Waltham, Mass. (F. L. Fuller.) vi 183 
(1891-92). 


See also SUPPLY. 


GROUNDING OF ELECTRICAL LINES. 
See CORROSION. 


GROUTING AND GUNITING. 
See CONDUITS, DAMS and RESERVOIRS. 


HAMMER, WATER. See HYDRAULICS. 


HEALTH. 
(Wm. G. Schneider.) xtiv 
king-water and disease. (W. P. Mason.) vi 
139 (1 891-92). 
Flies and disease. (H. D. Pease.) xxv 17 (1911). 
Gastro-enteritis, Peabody, Mass. October, 1913. 
(A. D. Weston.) XxxIv 193 (1920). 
Lead poisoning by lead service-pipe. (F. F. 
Forbes.) xv 58 (1900-01). 
by water and its prevention. 
XXXIV 239 (1920); xxxv 126 
Longevity of typhoid bacillus. (G. A. Johnson.) 
x1x 506 (1905). 
Massachusetts water supplies and the typhoid 
rate. (H. W. Clarke.) xxx1v 203 (1920). 
Mortality rates of Philadel: ohie, Pa., in relation 
to the water supply. (J. O. . Vogleson.) XXVIII 
127 (1914). ‘ 
Mosquitoes and their extermination. (W. L. 
Underwood.) xviir 161 (1904). 
Oysters a cause of typhoid fever, Washington, 
D.C. (W. T. Sedgwick.) xxv 470 (1911). 
Poisonous effects of copper. (F. B. Mallory.) x11 
27 (1927). 
of improvements in water to 
hoid fever and other intestinal be 
. A. Holmquist.) 237 (1924). 
Relation of intensi 7s of typhoid to character of 
water carriage. (W. P. Mason.) x1x 412 (1905). 


HEALTH.— (Continued). 
Relative responsibility of public water supplies 
and other factors for the causation of typhoid. 
r90e — and C.-E. A. Winslow.) xx 51 


‘epidemics: 
veo land, O., 1903-04. (G. C. Whipple.) xx 


266 (1906). 
— Y., 1903. (G. A. Soper.) xvur 431 
Kennebec Valley, Me,, 1902-03. (G. C 
Whipple and E. C. Leyy.) xrx 163 cages. 
Maidstone, England. (W. P. Mason.) xxiv 
299 (1910). 
Plymouth, Pa., 1885. (C. W. Sherman.) xt 
23 (1927). 
Salem, O. (W. H. Dittoe.) xxxv 335 (1921); 
XXXVI 262 1922). 
Watertown, . (G. A. Soper.) xx 
87 (1908). 
Typhoid es ond water supplies. (H. F. Mills). 
Vv 149 (1890-91). 
ry of copper used for water treatment. 
E, Smith.) x1x 491 (1905). 
Vital Cambridge, Mass. (L. M. Hast- 
ings.) xx 406 (1906). 
Vee diseases. (Theobald Smith.) x 203 
Water supply, diarrheal diseases and infant mor- 


Baker.) xx 163 (19 
See also LAWS and 


HEATERS, HOT WATER. See PLUMBING. 
HIGH WATER ALARMS. See GAGES. 


HOSE. 


Large and small fire bore, water pressures and 
spacings. (W. R 


. Conard.) xxx1x 79 


Vibration in hose, producing heat. (Discussion.) 
xxxv 42 (1921). 

See also FIRES, HYDRANTS, HYDRAULICS 
and SPECIFICATIONS. 


HOT WATER HEATERS. See PLUMBING. 


HYDRANTS. 
(Patrick Gear.) xxvi1 298 
of hydrants. (Discussion.) x 143 (1895- 


Hydrant connections for fire engines. (F. A. 
Marston.) xxxvi1 369 (1923) 
Hydrant experiments. (C. L. _ xx1 378 


(1907). 
Hydrant outlets. (G. E. Winslow.) v 26 (1890- 


91). 
Hydrants. (G. A. Stacy.) rv 32 (1889-90). 
Hydrants broken by automobiles. (Discussion.) 
xxxiv 49 (1920). 
Large and small fire hose, water pressures and 
a spacings. (W. R. Conard.) xxx1x 79 
2: 


Proper size for hydrants. (Discussion.) 11 Sept. 94 
(1887-88). 

See also FIRES, GATES, HOSE, ICE and 
SPECIFICATIONS. 


HYDRANT THAWING AND FROST PROTEC- 
TION. See ICE. 


HYDRAULIC FILL DAMS. 


HYDRAULICS. 

Discharge of ont suppl Mt. Hope Reser- 
voir, ter, N. Kuichling.) 
138 (1898-99). 

Discharge of water mains as determined by the 
pressure gage. (G. A. Ellis.) 1 Sept. 19; Dec. 18 
(1886-87). 

Effect and remedy of water hammer on main 
a ry (J. C. Hancock.) v 11 (1890-91). 
Efiect of water hammer on cement-lined pipe. 
(G. E. Winslow.) 1v 191 (1889-90). 


See DAMS. 
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HYDRAULICS.—(Continued). 


Eliminating water hammer from a high-pressure 
regulating valve. (S. L. Ruggles.) xxxvi1 402 


(1923). 

Frictional head in a force-main. (F. F. Forbes.) 
vi 164 (1891-92). 

=p mains. (F.C. Coffin.) x 234 

Hydraulic laboratory, Gone University. (E. A. 
Fuertes.) x1v 195 (1899-1900). 

Hydraulic laboratory, Institute of 
(Dwight Porter.) vii 81 (1893- 


Hydraulic service characteristics of small me- 

(G. M. Fair, M. C. Whipple and 
siao.) xLiv 499 (193' 

Loss in bends. (W. E. Fuller.) xxvu 509 

Measurements of P mend of wees in a 36-in. and 
30-in. compound (L. M. Hastings.) vi11 
189 (1803-94) ; 1x (1894-9 

ucing water ram 

pumping engines. (G. E 

(1900-01). 

Test of discharge of hose, ae. Mass., 
June 19, 1885. 152 (Trans. 1885). 

Water hammer. (Discussion.) 1 Sept. 73 (1886- 
87); xxv 76 (1911). 

Water hammer, caused Py. water in the air 
chamber of a pump. (E. E. Farnham.) vi 26 
(1891-92). 

Water hammer in house plumbing which does not 
include a . F. Noyes.) 62 (Trans. 


by direct-acting 
. Winslow.) xv 493 


1885). 
Water ram from hydraulic elevator. (C. W. Sher- 
man.) xxvii 169 (1913). 
"= ram in distribution system, Hartford, 
Conn. (C. M. Saville.) xxvi1 183 (1913). 


See also MEASUREMENT OF WATER. 


HYDROLOGY. 


Capacity of the Sudbury River and Lake Co- 
chituate reservoirs in time of drought. (Des- 
mond FitzGerald.) 11 Dec. 3 (1887-88). 

Creme of rainfall. (W. M. Davis.) xv 338 (1900- 


Determining mean precipitation on a drainage 
basin. (R. E. Horton.) xxxviii 1 (1924). 
Estimating stream flow in New England. (H. K. 


(C. M. Saville.) xxx1x 1 (1925). 
Influence of forests upon rainfall and stream flow. 
. Swain.) 1 March 11 (1886-87). 

Measurement of rainfall and snow. (R. 
Horton.) xxx111 14 (1919). 

New England ae, Nov. 3-4, 1927. (C. F 
Brooks . Weber.) xi 91 (1928); 
as 106 (1930) ; (X. H. Goodnough.) xii 150 

(1928) ; 119 (1930). 

Rainfall, amount available for water supply. 
(Desmond FitzGerald.) 1 a 41 (1886-87). 
Rainfall and run-off from catchment areas, New 
England. (L. M. Hastings.) xvi 32 (1904). 
Rainfall and run-off measurements. (Committee 

report.) xxxv 151 (1921). 
Rainfall and stream-flow measurements, Hol- 


7 (19 
; XLIV 137 
of New England. F. Brooks.) 1 
Rainfall of New England. (J. H. Weber.) 
Historical statement. xiiv 6 (1930). 
Annual rainfall. 137 (1928); 


278 (1928); xLIv 32 
(1930). 


Mean monthly rainfall of southern New Eng- 
land. 291 (1928) ; 45 (1930). 
Minimum and maximum monthly rainfall of 
southern New England. xu 414 (1928); 
_ 57 (1930). 
Rainfall of northern New England. (Gragg Rich- 
ards.) x111431 (1928); 50 (1929); xLIv 
74, 100 (1930). 


xuiv 19 


HYDROLOGY.— (Continued). 

Secular and local variations of ve and 
water supply. (W. H. Niles.) 
v 

Stream-flow data, 1875-1898, Sudbury, Nashua, 
ana rivers. (C. E. Chan ler.) XXII 

data from a water-power stand, t. 

E. Chandler.) = 464 (1907). oe 

Uses of rainfall records . (L. M. Hastings.) XXXII 

72 (1919). 


Watershed leokepe } in relation to gravity water 
supplies. (R. E. Horton.) xxx111 306 (1919). 
Yield of catchment areas. 

397 (1914). 


ICE AND ICE PROTECTION. 
ee sa ice. (R. C. P. Coggeshall.) x 265 (1895- 


by a clogged conduit. fg mse 
1X 223 (1894-95). 

Care of hydrants in winter. (G.I. Bailey.) x1v 
116 (1899-1 900). 

Conditions in water-distribution systems during 
severe winter of 1917-18. (Committee report.) 


xxx1I 267 (1918). 

Electric thawing machine. (F. J. Gifford.) 
xxxiv 114 (1920). 

Examination of hydrants in ane weather. (G. 
A. Stacy.) vii 222 (1892-93 

Freezing of house meters. ( 


Committee report.) 


ion.) XVIII 


104). 
iti of ‘hydrants. (Discussion.) 11 Sept. 12 


How to set hydrants to A aaa freezing. (Dis- 


cussion.) Iv 9 

Ice formation. (H. 8 xxiv 576 (1910). 

Lime to thaw pipes. (C. K. Walker.) vi 220 
(1892-93). 

Naphtha lamp for thawing frozen pipe. (Dis- 
cussion.) 103 (Trans. 1885). 

Portable boiler for thawing frozen pipes. (C. K. 
Walker.) xviii 217 (1904). 

Protecting pipes from freezing. (Discussion.) 
36 ( 

Protection of pipes from frost. (E. A. Jones.) 
111 125 (1888-89). 

Thawing frozen service boxes and pipes. (Dis- 
cussion.) 58 (1904). 

Thawing frozen service pipes and distributing 
the cost. (Discussion.) xxv1 159 (1912). 

Thawing frozen service pipes BS electricity. 
(F. A. McInnes.) xvii 214 (1904 

Thawing frozen services. (D. A. Heffernan.) 
xxx11 133 (1918). 

Tear hydrants. (Committee report.) x11 79 

Thermit for relieving ice troubles. (H. T. Barnes.) 
XL 312 (1926). 

See also HYDRANTS and PIPE. 


INDUSTRIAL WASTES. 
See QUALITY and SEWAGE. 


INSTRUCTIONS TO EMPLOYEES. 
See MANAGEMENT. 
INSURANCE, FIRE. See FIRES. 
INTAKES. 
Little Quittacas intake, New Bedford, Mass. 
(F. A. Barbour.) xxx1x 370 (1925). 
.U. 


Sebago Lake intake, Putaee Me. ( 
and C. B Mitchell.) XXXIX 


See also SUPPLY. 
IRON REMOVAL. See TREATMENT. 


JOINTS AND JOINTING MATERIALS. 
See PIPE JOINTS. 


LABOR TROUBLES. See MANAGEMENT. 


‘ Barrows.) x1x 437 (1905). 
; Floods and droughts on New England streams. 
yoke, Mass. (P. J. Lucey.) xxx1v 323 (1920). 
Rainfall in New England. (X. H. Goodnough.) 
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LABORATORIES, WATER-WORKS. LINING PIPE. See PIPE and PIPE LINING. 


Design and equipment of water-works labora- 
tories. (M. C. Whipple.) xi 339 (1928). 

Small water-works laboratory. (A. N. French.) 
xxxu1 64 (1918). 


MAINTENANCE. See MANAGEMENT. 


MANAGEMENT. 


See also ANALYSIS, QUALITY and TREAT- 
MENT. 


LANDSCAPING. See ARCHITECTURE. 


LAWS AND WATER RIGHTS. 


Act relating to use of Little re Pond, New 
ford, Mass. 1 June 17 (1886-87). 

Can a water taxpayer’s application for water 
supply be refused? (Discussion.) 1 Sept. 32 
(1886-87) . 

O. vs. City Railway Co. xvi 

City’s right to meter fire services. (City of 
Lowell, Mass. vs. Shaw Stocking Co.) xx11 279 


(1908). 

Control of public water su mapies by the New 
York State Conservation Commission. (Rus- 
sell Suter.) xxrx 520 (1915). 

Control of service pipes. (Discussion.) 1 Sept. 
19 (1887-88 

Control of water —ene of New York State 
and laws relating thereto. (C. A. Holmquist.) 
261 (1927 

Health laws relating to public a supplies. 
( Weston.) xxxviii 333 (19: 

Interstate water rights. (C. M. Saville.) XLI 
340 (1927). 

Law the taking of property. 
(Philips Nichols.) xxxvuii1 327 (1924). 

Laws and regulations for the protection of public 
a supplies. (W. J. Scott.) xx 425 (1926). 
in- aspects of water-power development in 

aine. (C.C. Babb.) xxv1 190 (1912). 

Legality of supplying water to premises —, 


Advisability of use of meters, and their owner- 
ship by the city. (Discussion.) v1 21 
Civil service and the water cone 6 


Pelletier.) xx111 209, 355 

Construction and maintenance of water works. 
(C. W. 111 127 89). 

Control of street « ngs. (Di 
130 (1924). 

Coéperation of water-works operators with the 
23). employees. (F. T. Kemble.) xxxv1 
Difficulties in water-works management, Man- 
eee, N. H. (C. K. Walker.) x1 341 (1896- 


Distibution and maintenance, Providence, R. I. 
(S. F. Nolan.) xu 460 (1926). 

Economic of ownership of 
companies. Dewing.) xu 63 


) 


Economy in water-works management. (S. M. 
Allis.) vr 161 (1891-92). 

Economy of bonds for 
construction. (C Sherman.) xuil 1900). 

Efficiency in water-works 
Richards.) xxv 407 (1911 

Emergency gang in a water service. 
H. Finneran.) xxx 413 (1916). 

Engineering coéperation. (Committee report.) 
591 ( 

Experiences, gliartiord, Conn. (C. M. Saville.) 
xxx 195 (19 

Extension of the water district idea in Maine. 
(Harvey D. Eaton.) xxx1 196 (1917). 

Extensions of water mains. (Committee report.) 
xxv 212 (1911). 

ial management of water works. (F. C. 


(George 


ing into two adjoining towns. 
1x 197 (1894-95). 

Legislation and court decisions for sanitary p 
tection of supplies. (Albert L. 
xxx11 154 (191 

Legislation and We activities relating to con- 
servation. (Committee report.) xxm 131 
(1909) ; xxv 135 (1911); xxvii1 101 (1914). 

Legislation for making water bills a lien upon 
property. (Discussion.) xxv11 522 (1913). 

Legislative matters in Massachusetts. (Com- 
mittee .) 175 (1926). 

ery ewton, N. J. (L. L. Tribus.) xxi 

Momeni laws on financing municipal 
water works. (Committee report.) Xxxxv1I 
105, 315 (1923). 

Massachusetts law to protect inland waters. 
1 March 6 (1886-87). 

Operation of Massachusetts ‘“‘water lien” law. 
XL 161 (1926). 

Passage of Massachusetts statute making water 
bills a lien on — estate. (Committee report.) 
xxviii 91, 105 05 (19 14). 

Principles water rights and 
suits. Choate, Jr.) xx1v 187 


Public control over new streets in relation to ex- 
tension of water mains. (Bertram Brewer.) 
xxx111 436 (1919). 

Public works and state 
Herschel.) x11 331 (1927). 

Status of application for water service to a 

perty apt death of owner. (Discussion.) 


pro 
xxv 473 (1911 
Water rights. (R. A. Hale.) xx1 248 (1907). 


See also DAMAGES, HEALTH, MANAGE- 
MENT and RATES. 


LAYING PIPE. See PIPE. 
LEAD AND HEALTH. See HEALTH. 


LEAKAGE AND LEAK DETECTION. 
See WASTE. 


LIFE OF PIPE. See PIPE. 


(Clemens 


Coffin.) x1 63 (1896-97). 

municipal water-supply atone. 
(T. N. addell.) xxxviii 321 (1924). 

Inconvenience of deposit of a certified check with 
a proposal for an installation. (F. H. Hayes.) 
xxix 143 (1915). 

Instructions to employees at pumping stations 
and filter plants. (Dow R. Gwinn.) XXXIV 
284 (1920). 

Labor troubles. (Discussion.) xxx11 376 (1918). 

Legal aspects of financial management of water 
works in Massachusetts. (A. D. Weston.) 
XL111 328 (1929). 

Merging water Sporto with other municipal 
— (G. A. King.) xxxvi 434, 612 


Municipal management of systems. 

Hall.) xvi1 9, 338 (1903). 

Municipal supply not for operating motors. 

Tubbs.) v1 152 (1891-92). 

Msnicipal water-works administration. (A. R. 
Hathaway.) xxxvui 88 (1923). 

Municipal water-works financing in Massachu- 
setts. (C. W. Sherman, H. A. Symonds and 
W.S8. Johnson.) xxx 279 (1916). 

Operating problems of a small water depart- 
ment. (Homer R. Turner.) xxx1633 (1917). 

Personal character in its relation to practical 
efficiency. (C. H. Eglee.) xxrx 214 (1915). 

Practical talk on water-works matters. (G. H 
Finneran.) xxx1v 272 (1920). 

Precision. (W. B. Sherman.) xvi1 52 (1903). 

Prevention of theft of water from fire services. 
(Discussion.) xv1 290 (1902). 

Private and public water works. (Discussion.) Iv 
17 (1889-90). 

Reminiscences of a superintendent. (D. A. Heffer- 
nan.) XLII 235 (1928). 

Revenue and operating expenses of municipally- 
owned water works, Massachusetts, 1913. 
(Charles W. Sherman.) xxx 260 (1916). 

Selling from the manufacturers’ and purchasers’ 
(W. P. Mosteller.) xxxvi11 287 

Separate meters for each of two or more tene- 
same house. (Discussion.) xxvii 296 


| 

| 

i 

i 

i 

| 

if 

i 

\ 

i 

if 

a 

| 

il 


MANAGEMENT.— (Continued). 
Should fire services be metered? (Discussion.) vi 
p8 (1891-92) ; x1 342 (1896-97) ; xv 419 (1900- 


Soft newer (L. H. Gardner.) v 
Suggestions to water-works officials of benefit to 
the consumer. (D. A. Heffernan.) xxxiv 183 


(1920). 

Term = which water-works bonds should run. 
(C. W. Sherman.) xxxv1 589 (1922). 

Use of a bond instead of certified check to ac- 
company proposals. (Committee report.) 
XxxIv 225 (1920). 

Water meters: of their use. (G. A. 
Roullier.) v 56 (18 J 

Water-works (Edwin Darling.) 
11 Sept. 7 (1887-88). 

Why municipal water works are not _self-sup- 
porting. (Nathan Matthews.) 1x 1 (1894-95). 
See also ACCOUNTING, LAWS, RATES 


SUPPLY and VALUATION. 


MANGANESE REMOVAL. 
See TREATMENT (IRON REMOVAL). 


MANHOLE FRAMES AND COVERS. 
See SPECIFICATIONS. 


MANUFACTURE OF PIPE. See PIPE. 
MASONRY DAMS. See DAMS. 


MATERIALS AND EQUIPMENT. 
Automobile as an efficiency agent. (G. W. Bat- 
chelder.) xxvii 281 (1914). 
— for business. (F. F. Forbes.) xx11 38 


Coéperation in use of equipment. (Discussion.) 


XxXxIv 322 (1920). 

Inspection of equipment. (T. E. Lally.) xxxv1 
450, 613 (1922) 

Testing and use of Portland and natural cements. 
( Larned.) xx1 1 (1 

“Wells” light for night work. (E. P. Gardner.) 
vir 168 (1892-93). 

See also EXCAVATION, ICE and MANAGE- 


MENT. 


MEASUREMENT OF WATER. 
Installation and care of Venturi meters. (A. B. 
» Coulters.) 281 (1929). 
Measurement of water, Metropolitan Water 
_Works, Boston, Mass. aver 107 (1904). 
Pitometer and its uses. (E. M. Blake.) xx 152 


(a ). 

Pitot for water-flow studies. 
(H. B. Smith.) xurv 471 (19: 

meter. (R. A. vir 32 (1892- 


See also CONSUMPTION, HYDRAULICS, 
METERS. 
METEOROLOGY. See HYDROLOGY. 
METER RATES. 
See ACCOUNTING, CONSUMPTION and 
RATES. 


METERS, WATER. 
Accuracy: of meters. (John Thomson.) vit 58 
(1893-94). 
Care and maintenance of meters. (J. C. Whit- 
ney.) 1x 106 eae yg (A. W. Cuddeback.) 
ae (1913); (H. W. Griswold.) x11 273 


Experience with water meters. (H. G. Holden.) 
aye (1888-89) ; (L. A. Taylor.) v1 182 (1891- 
meters. (E. V. French.) xix 291 
Luxuries of yesterday, necessities of today. (C. C. 
hney.) 294 (1924). 
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WATER.—(Con'inued). 

Mete Boston, Mass. (J. A. McMurray.) 
(1915). 

—— fire services. (F. E. Beck.) xxxrv 125 


N. French.) xx1r 33 
Meter setting and maintenance. (J. A. Me- 
Murray.) xxxvir 44 (1923). 
Round multiple and eee sending registers, 
(Discussion.) xx1v 370 (191 
oon of meters. (Caleb Mills Saville.) xxxu 


(1920 
Meter registration. (A. 
(1907). 


329 (1918 
we pipes and meters. (Discussion.) xii 251 


Testing meters: 
Best method. (Discussion.) 11 Sept. 93 (1887- 


Boston, Mass. (L. F. Rice.) 111 67, 120 (1888- 
Curves of accuracy loss. (F. B. 


Nelson.) xxix 539 ( 
Large meters. (R. E ig ~ xii 382 
xix 264 


Lowell, Mass. (W. F. Sullivan.) 


(1905). 
Six-inch. (F. C. Kimball.) xv11 305 (1903). 
Uniformity of methods. (John Thomson.) x 
78, 111 (1895-96). 
“a meters. (L. A. Taylor.) 1 Sept. 57 (1886- 


See also CONSUMPTION, FIRES, MANAGE- 
MENT, MEASUREMENT OF WATER and 
SPECIFICATIONS. 


MICROSCOPIC ORGANISMS. 
See QUALITY and WATER TREATMENT. 


MILITARY WATER SUPPLIES. 
See SUPPLY (MILITARY). 


MISCELLANEOUS. 
Atlantic astal waterways. (Edward Par- 
rish.) xxv 285 (1911). 
From peace to war, from war to victory, from 
victory to just judgment. (W. T Sedgwick.) 


xxx11 189 (1918). 
. Y. (C.C. Laney.) xx1v 485 
ee a bridge in position. (C. A. Allen.) 111 197 
Placing Pe walking beam in the steamer Puritan. 
(W. M. Hawes.) 111 163 (1888-89). 
Quartermaster terminal, Boston, Mass. (C. R. 
Gow.) xxx11 362 (1918). 
Squantum destroyer plant. (T. C. Atwood.) 
xxxur 1 (1919). 
Water in some of its higher relations. (D. N. 
Beach.) 111 133 (1888-89) 


MIXING OF CHEMICALS. 
See TREATMENT. 


MONEL METAL. See CORROSION. 
MOTORS. See POWER and PUMPING. 
NOZZLES. See FIRES. 


OFFICE METHODS. 
See ACCOUNTING and MANAGEMENT. 


OPERATION. 
- See MANAGEMENT, SUPPLY and TREAT- 
MENT. 


OZONE. 
See TREATMENT (DISINFECTION). 


PAINTING STANDPIPES. See STANDPIPES. 


PHYSICS OF WATER. 
See ANALYSIS and QUALITY. 
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PIPE — GENERAL. 
Accident on tile conduit. (W. H. Richards.) 
111 164 (1888-89). 
Air in gravity mains. (J. W. Ledoux.) xxxv 
31 (1921). 


ae 9 of laying pipes. (Committee report.) xx11 
(1908) ; xx111 435 (1909) ; xxvi1 160 (1913). 
Benomy in pipe lines for small water works. 
XxXxiv 91 (1920). 
mains: 


10-in. pipe, Leicester, Mass. (F. L. Fuller.) 
20-in. pipe, New London, Conn. (W. H. 
Richards.) 178 (1889-90 
30-in. supply main, Lowell, Mass. (s. P. 
Griffin.) v1 186 (1891-92). 
Laying water pi in congested streets, New 
York, N. Y. (Max Blatt.) xxrx 513 (1915). 
Mains. (Discussion.) xxx11 46 (1918). 
Minimum size of mains allowable. (Discussion.) 
vi 18 (1891-92). 
Moving a conduit in 100-ft. sections. (W. E. 
v 125 (1890-91 
xy-acetylene process in the piping field. (R. W. 
pipe ng, etre itan ater 
Wor Boston, Mass. (C. M. Saville.) xvi 


903). 
of water pee and appurtenances in 
exposed | (Di ) xxxirx 174 
(1925). 


Raising or lowering large water pipes. (Dexter 
Brackett.) 111 198 (1888-89). 
aT ploe in the trench. (J. E. Beals.) xx 244 
Siphon on main supply pipe. (W. R. 
rann and C. W. Xxxv 36 
Sixteen-in. direct ioe pipe, and its effect upon 
the Taunton, Mass., supply. (G. F. Chace.) 
v1 179 (1891-92). 
Street mains: relative merits of different kinds. 
(F. E. Hall.) 107 (Trans. 1885). 
—o of machinery for hand labor in 
laying. (S. H. Taylor.) xxx1x 445 (1925). 
Thickn ness of large pipe lines. (Allen Hazen.) 
xxv 29 (1911. 
Thickness of main pipes. (Discussion.) 1v 179 
(1889-90). 
bes + pipes, Metropolitan Water Works, Boston, 
Mass. (Dexter Brackett.) x111 325 (1898-99). 
Varna mains. (J. W. Ledoux.) xxxv 
354 (1921). 
See also CONDUITS, DISTRIBUTION, EX- 
CAVATION, HYDRAULICS and MAN- 


AGEMENT. 


PIPE — CAST-IRON AND SPECIAL CAST- 

INGS. 

Bending 10-in. ag pipe. (c. W. Sherman.) 
xxvii 27 (1913). 

Casting pipe with the bell end down. (Discus- 
sion.) vir 18 (1892-93). 

Cast-iron pipe. (Committee report.) 1 Sept. 12 
(1886-87). 

Cast-iron a. Publicity Bureau. (T. F. Wolfe). 
xL 345 (192 

Cement-lined tines pipe. (C. W. Sherman.) 
XL 98 (1926). 

pipes. (Committee report.) 
492 (19 

Engineering aspects of cast iron. (R. Moldenke.) 
xxxvii 1 (1923 

pipe. (C. Cavallier.) xvi11 218 


pipe. (Jesse Garrett.) x1 27 
Manufacture and inspection st cast-iron pipe. 
(W. R. Conard.) xxxv 1921). 
Manufacture and use of small nae pipe. 
(J. R. MeWane.) 495 (1930, 
Pipe castings. (Discussion.) vu 78 (1893-94). 
Sandspun pipe. (C. R. Wood.) xxxrx 85 
Thickness of cast-iron pipe. (N. H. Crafts.) 
11 175 (1888-89). 
Turned joint on cast-iron pipe, Yarmouth, N. 8. 
(F. C. Coffin.) ). 
“Universal’’ (Discussion.) 
50 (1907); (J. H Walsh.) XXXI 00° (4917). 


PIPE — CAST-IRON AND SPECIAL CAST- 
INGS.—(Continued). 
Use and weight of special castings. (Discussion.) 
111 8 (1888-89). 
— of cast-iron pipe. (A. F. Noyes.) 28, 154 
(Trans. 1885). 
See also SPECIFICATIONS. 


PIPE — CEMENT. 
Cement pipe. (P. F. Crilly.) v 50 (1890-91). 
Construction of cement-lined pipe. (F. W. Gow.) 
113 (Trans. 1885). 
Wrought-iron, cement-lined water pipe. (Leonard 
Metcalf.) 1 (1909). 


PIPE — CONCRETE. 

Concrete pipe for water mains. (R. W. Mitchell.) 
XLi11 18 (1929). 

Reinforced concrete pipe. (G. C. Bartram.) 
xxx1v 312 (1920). 

Reinforced concrete pipe for lines. 

. Chase.) xxxvi 102 (1922). 

Reinforced concrete ay for water-supply lines 

viooe) pressure. ( Longley.) xxxvu 257 


PIPE — RIVER AND SUBMARINE CROSS- 
INGS. 


Crossing a stream with a main pipe. (E. H. 
Gowing.) v 135 (1890-91). 

Laying a 16-in. main across a rocky mill stream 
over adam. (G. F. Chace.) rx 103 (1894- 


Layi = 20. main under the Nashua River, 
Nashua, N . H. (H. G. Holden.) x11 254 (1897- 


Laying sp — under Broad Canal, Cambridge, 
J. L. Harrington.) vir 90 (1892-93). 

high-service pipe across a river. 
F. Gow.) x11 195 (1897-98). 

Subaqueous pipe and electric cable way, Glou- 
Mass. (H. W. Spooner.) 261 

Submarine pipe-line, Portland and Great Dia- 
mond Island, Me. (Harry U. Fuller.) xxiv 
479 (1930). 

Submarine pipe-line, Portland and South Port- 
land, Me. (H. U. Fuller.) xxxvir 298 (1923). 

Submer ‘64-in. ipe, Skaneateles Lake, Syra- 
cuse, N. Y. (W. R. Hill.) vir 40 (1893-94). 


PIPE — SERVICE. 


Are lead connections for iron service pipe neces- 
sary? (H.G. Holden.) vr 81 (1891-92). 

Brass pipe for services. (Discussion.) xxxviI 
428 (1923). 

pipe. (J. R. McWane.) 

Cement-lined service pipes. (F. F. Forbes.) 
xv 48 (1900-01). 

Copper and brass water secon (W. G. 

hneider.) 148 (1929 

Curb box. (H. G. Holden.) 41 

Economy of service-pipe installation. 
Newsom.) xxxvi 79 (1922) 

Life of tarred service pipes. (F. L. Fuller.) vir 
221 (1892-93). 

Magnetic dipping poodle for locating service 
boxes. (E. D. Eldredge.) xxvii1 294 


Merits of lead service p pipes. (Discussion.) vi 
22 (1891-92) ; x11 51 (1897-98). 

Screw cock injured by sand _— (J. L. Har- 
rington.) 11 166 (1 

Service boxes, Montreal, Que. (T. W. Lesage.) 
xvii 284 (1903). 

Service gate boxes. (G. A. Stacy.) x1 339 (1896- 
97); xu 36 (1897-98). 

Service pipe. (W. H. Richards.) 40 (Trans. 1884). 

(Committee report.) xxx1 323 


and meters. (Discussion.) 

Service pipes and plumbing appliances. (D. A. 
Heffernan.) xxxvi1 47 (1923). 

Service-pipe defects and their remedy. (G. F. 
Chace.) x11 41 (1897-98). 


See also SPECIFICATIONS. 
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PIPE —STEEL AND WROUGHT IRON. 

Hole bored through wrought-iron sleeve. (Phineas 
Ball.) 111 158 (1888-89). 

Jackets for protection of steel pipes in en 
Aqueduct, New York, N.Y. (A. D. Flinn.) 
xxv 345 re~ ). 

Repairs on a wrought-iron pipe main. 

ilden.) ‘202 (1888-89). 

Replacing castings and forgings by steel elements 
cut to shape by automatic shape-cutting ma- 
chines. (Adolf Krebs.) x11 36 (1928). 

mains. (L. M. Hastings.) x11 314 

Steel pipes for water works. (Emil Kuichling.) 
xxiv 514 (1910). 

See also PIPE (CEMENT) and SPECIFICA- 


TIONS. 


PIPE — WOOD. 
Early log pipe. Boston, Mass. (C. W. Sherman.) 
216 (1927). 
Stave pipe — its economic design and use. (A. L. 
Adams.) x11 247 (1898-99). 


(J. A. 


Wood pipe in New Hampshire. (Arthur W. 
Dudley.) xxx 318 (1916). 
Wood-stave conduit, Atlantic City, N. J. (Ken- 


neth Allen.) xvui1 375 (1904); (C. J. Meyers.) 
387 (1904). 
pipe. (G. L. Wells.) 288 


PIPE CLEANING AND DISINFECTION. 
Care of mains in relation to the quality of the 
water supply. ee F. Chace.) v 131 (1390-91). 
Cleaning water mai! 
(Discussion.) 373 (1910). 
Hartford, Conn. (with — (C. M. 
Saville.) xxv11 489 (1913 
St. John, N. B. (William Murdoch.) x1r1 147, 
333 (1898-99). 
Disinfection of an mains. (Committee report.) 
xuiv 565 (1930 
hs street mains. (J. H. Brown.) 70 (Trans. 


885). 
sec pump for perry: service pipes. (Discus- 
sion.) xxvii 70 (1914). 
Results of pipe cleaning. (B. B. Hodgman.) 
xxxix 171 (1925). 
See also SPECIFICATIONS. 
PIPE CORROSION AND ELECTROLYSIS. 
See CORROSION. 


PIPE EXTENSIONS. 
See DISTRIBUTION, 
RATES. 


MANAGEMENT and 


PIPE JOINTS AND CONNECTIONS. 
Calking joints with an air compressor. 
ins.) XXviII 286 (1914). 
Cast-iron bell-and-spigot pipe joints, Boston, 
(Clarence Goldsmith.) 113 


Cement for veeewe joints. (William Wheeler.) 
xxxvii 62 (192: 

Connecting lead a (W. F. Codd.) 1x 187 
(1894-95). 

Costs of lead substitutes for pipe joints. (V. F. 

West.) xxxvir 75 (1923). 
of (Discussion.) 94 (Trans. 
1885); v (1890-91). 

Disjointing without burning joints. 
cussion.) 102 (Trans. 1885). 

Efficiency of piped jointing compounds, compared 
with lead. (F. O. Stevens.) xxxiv 102 (1920). 

Insulation of joints in pipe lines. (W. R. Conard.) 
xxvir 228 (1913). 

Leadite joints. (H. A. Symonds.) 
(1915) ; (W. C. Hawley.) Sexix 563 1915 

Matheson-joint steel water mains. (F. Ecller.) 
xxx 58 (1918). 

Metallurgy of welding-wire. (C. A. McCune.) 
3. 28). 


(D. J. 


Naphtha rs for melting joints. (Discussion.) 
103 (Trans. 1887). 


(Dis- 
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PIPE gaia AND CONNECTIONS. — (Con- 


tin 
Pipe jointing compoun Discussion.) xxxvr 


nds. ( 
(1922); (G. H. Finneran.) xxxvit 84 
rige welding by oxy-acetylene gas. (LeRoy 


dwards.) XL 

Pipe welding. (D. H Deyoe.) XLII 25 (1928). 

joints. (R. S. Weston.) xxu 310 

Tapping band on cast-iron pipe for large con- 
nections. (L. A. 229 (1894-95). 

Te pipe-welding. (R. L. Browne.) xi 21 


Welding. (Discussion.) 42 (1928). 
Wiped and cup joints. (Discussion.) 1 Sept. 71 
(1886-8 7). 

Wooden joints in cast-iron mains. (William Mur- 
doch.) xv 34 (1900-01). 

Wooden plug used to stop the hole drilled by a 
machine. (Discussion.) xx11 


PIPE LAYING. 
See EXCAVATION, 
PIPE JOINTS. 


PIPE LINING AND COATING. 

pipe. (Committee report.) 

Difficulty of obtaining pipe with a good coating. 
(Discussion.) x 143 (1895-96). 

of the cast-iron pipe 
in the yard. . E. Killam.) xxxv 

Linings covering water pi Benjamin 
Talbot. ) xu 446 (1926). 

Pipe coatings. (Discussion.) vi11 78 (1893-94). 

Repair of inside pipe coating. (Discussion.) 
xxxiv 55 (1920). 

Tars, new and old. (S. R. Church.) xxxvi 571 
(1922). 


PIPE (GENERAL) and 


See also PIPE. 


PIPE TESTING. 
See PIPE and WASTE. 


PIPE THAWING AND FROST PROTECTION. 
See ICE. 


PIPE TAPPING. 
See PIPE and PIPE JOINTS. 


PITOMETERS AND PITOT TUBES. 
See MEASUREMENT OF WATER. 


PLUMBING AND PLUMBING EQUIPMENT. 


Advantages of modern plumbing over the old- 
an pump and well. (J. O. Hall.) xv 525 

Cause and effect of range-boiler explosions. 
A. Bradford.) xxxvir 406 (1923). 

Ey losion of hot-water boiler, = Mass. 

. J. Looney.) xxxrv 200 (1920 

(1922) ; 155 (1929). 

Flush valve. (G. M. Fair.) xxxv 137 (1921). 

of fixtures. (Discussion.) v1 34 

Necessity of tanks for 7 water closets and 
boilers. ( Ballina) 51 (Trans. 


Plumbers and water-works superintendents. 
(G. W. Thompson.) xxxv 107 ane 
Should plumbers be licensed? 
regulations. 
(G. C. Whipple.) xxxv 117 (1921). 
(D. A. Heffernan.) xxxv 123 (1921). 


Service pipes and plumbing . A. 
Sept. 26 (1886-87). 

Me house services. (Discussion.) XXIV 

See also CORROSION and HYDRAULICS. 


Heffernan.) xxxvi1 47 (1923 
(Discussion.) 1 
of uniformity in plumbing 
Water distribution in connection with plumbing. 


POLLUTION. See QUALITY. 
POOLS. See SWIMMING POOLS. 


POWER, WATER. 


Break Ee hydraulic turbine, Clinton, 
(Ww. Foss.) 143 (1919). 
Power ee acity of a stream without storage. 
ymond.) xx 1 
Water power at Holyoke. (A. F. Sickman.) XVIII 


See also DAMAGES, 
LAWS. 
PRECIPITATION. 


PRESSURE. 
See DISTRIBUTION, FIRES and HYDRAUL- 
Ics. 


PRESSURE GAGES. See GAGES. 
PRESSURE REGULATORS. See GATES. 
PRIVATE FIRE SUPPLIES. See FIRES. 


PRIVATE WATER WORKS. 
See MANAGEMENT and VALUATION. 


PROTECTION, FIRE. See FIRES. 
PROTECTION, FROST. See ICE. 
PROTECTION OF WATER SUPPLY. 
See HEALTH, QUALITY and LAWS. 
PUBLIC HEALTH. See HEALTH. 


PUMPING AND PUMPING STATIONS — 
GENERAL. 
Booster ne for a gravity ton supply. (G. F. 


Mass. 


HYDROLOGY and 


See HYDROLOGY. 


Merrill.) xxxvir 190 (19: 
Direct pumping method, Ta oe Mass. (G. F. 
vi 67 (1891-92) ; (G.A Meine} 
Koco. in the use of coal. (I. N. Hollis.) xvi 
, Lynn, Mass. (J. C. Haskell.) 
v 16 


Engines for small water works. (H. A. Symonds.) 
153 (1919). 


uel: 

fuel. Atkinson.) xv11 180 (1903); 
xvii 414 (1904 

Colorific value. H. x 48 (1895- 
96); (H. J. Williams.) x1x 99 ee 

Situation in New . Hollis.) 
(1918); (C. T. Mats) 231 


Handling air in a tube-well pumping plant. 
(D. N. Tower.) x11 189 

Pumping engines. (A. J. L. Loretz.) x1 227 
(1896-97). 

Pumping equipment for stationeconomy. (F. A. 

azzur.) xXxxvi1 242 (1923). 

Pumping equipment, Manchester, N. H. (J. H. 
Mendell.) xxx11 169 (1918). 

Pumping-station design and operation. (R. J. 
Newsom.) xxxv 46 (1921). 

Pumps for small water works. (C. W. Fulton.) 
xxxrv 1 (1920). 

Purchase of coal on an efficiency basis. (A. O. 
Doane.) xxiv 277 (1910). 

Safe ratio of pum: mping ot capacity to maximum 
consumption. ( Sherman.) 111 90 (1888- 
89). iscussion.) 111 104 (1888-89). 

bey ig. of water and conservation of coal. (George 

‘arpenter.) xxx11 198 (1918). 

Slip tests as an aid to efficiency. (H. T. Havill.) 
xxix 511 (1915). 

engines. (Discussion.) xvi 174 


(H. F. J. 
(F. 8. 


Steel forgings for pempies engines. 
Porter.) x11 120 (1897-98). 

Suction booster for centrifugal paves. 
Broadhurst.) xxxvur 119 (1924 


See also DISTRIBUTION, GROUND WATER, 
SPECIFICATIONS and SUPPLY. 
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PUMPING BY ELECTRICITY. 


Changes in power for pumping, Newport, R. I. 
(Harold Watson.) xii 410 (1929 

Dangerous reduction of insulation resistance in 
fire-service motors due to mois- 
ture. (W. W. Brush.) xxx111 337 (1919). 

Electrical pumping plant. (C. A. Hague.) x 184 
(1895-96) . 

Electric pumping: 
(P. R. Sanders.) xxxv1 517 


( 
Montreal Water and Power Co. (F. H. Pitcher.) 


xvir 349 (1903). 
Behenemedy. N. Y. (G. S. Hook.) xx 89 
Waterville, Me. (Kennebec Water District.) 
(A. L. Shaw.) xxxrx 32 (1925). 
book for pumping-unit, 
New Bedford, Mass. . C. P. Coggeshall.) 
173 (1918). 
MeTavish sens. Station, Montreal, Que. 
(C. J. Des Baillets.) xx111 32 (1929). 
Reliability features of electrically-o; 
umping station. (R. C. Dennett an 
wan.) 268 (1927). 
Woodlawn Pumping Station, Western New York 
Water Company, Buffalo, N. Y. (H. F. Huy.) 
387 (1929). 


PUMPING BY STEAM. 


Compound and triple expansion engines for 
small water-works plants. (J. M. Betton.) 
218 (1898-99). 

Distribution pumping-stations, Metropolitan 
Water ve Boston, Mass. (A. O. Doane.) 
183 (192 7). 

Duties of pumping engines and fuel consumed. 
(Diagram.) 24 (Trans. 1882). 

Economy of pumping engines. (G. H. Barrus.) 
xu 163 (1898-99); (F. W. Dean.) xvi 25 
(1904). 

(J. E. 


igh- and low-duty pumping engines. 
mith.) x1v 163 (1899-1900). 
How to obtain te best results in small pumping 
stations. (H. Gibbs.) xv1 167 (1902). 
Improvement in jumping engines. (F. 
orbes.) 157 (1898-99). 
Metropolitan Water be =~ pumping machinery, 
Boston, Mass. (W. J.Sando.) xv 299 (1900-01). 
Pumping engine practice of the Edward P. Allis 
Co. (I. H. a x1 172 (1898-99). 
Pumping (F. W. Dean.) 85 (1893- 
94) Leavitt.) 1x 163 (1894-95). 
Punping-siation practice. (F. W. Dean.) 
109 (1928). 
Pumping stations, Providence, R. I. (J. A. 
cKenna.) 466 26). 
Pumping without an air chamber. (G. A. Stacy.) 
xx 379 (1906). 
Pumping engine, Ind. 
Goss.) 49 (1898-99 
Steam boilers. ( Dean.) xxxvi 115 (1922). 
Steam pumping engines. (Alfred O. Doane.) 
xxxu 121 (1918). 
Superheated steam in pumping engines. (E. H. 
‘oster.) x1x 76 (1905). 
Test of pumping ae. Waltham, Mass. (F. W. 
Test of the “Unaflow” pumping engine. (D. A 
DeCrow.) xxx111 535 (1919) ; xxxrv 195 (1920). 
steam pump. (F.0O. Stevens.) 
Tral of 30-mg.d. p 
rial o m.g. mp’ 
Water Works, 
Xv 232 (1900-0 
Waste heat pi 
(1903). 


engine, 
ass. (W. J. Sando.) 


(E. F. Miller.) xvir 44 


Worthington pumping machinery. (C. C. Worth- 
ington.) x11 229 (1898-99). 


PUMPING BY GAS, ETC. 


Centrifugal pumps for drive. 
(Max xxxvir 172 (1923). 
Compressed air. Shedd.) x1x 1, 19 te 
Diesel engine an aiplacemen pumps 
Hall.) xxxvu 159 (1923); Chase.) 
XXXVII 163 (192. 3) « 
Diesel engine and its reek economy. (C. B. 
Jahnke.) xxxix 105 (1925). 
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PUMPING BY GAS, ETC.—(Continued). 


Diesel engine for water-works service. (C. E. 
Lucke.) 145 (1923 
Diesel engine in a modern forge. (J. P. Harbe- 
son, Jr.) Xxx1x 138 (192. 
Diesel scales in a pumping plant. (L. C. 8. 
h.) xxx1x 135 (1925). (A. D 


pumping equipment. 
Couch.) 458 (1930). 
Gas, gasoline and oil engines for pumping ma- 


chinery. (F. Coffin.) x11 206 (1898-99). 
Gas-producer pumping plants, Manchester, 
M R. C. Allen.) xxv 1 (1911); xu 56 


(1929). 

High-service motor, Burlington, Vt. (F. H. 
Parker.) 1 Sept. 63 (1887-88. 

Hydraulic a machinery. “J. T. Fanning.) 
1 Sept. 34 (1886-87). 

Producer-gas plant, Hingham, Mass. (H. L. 
Thomas.) xxi 1, 247 (1908). 

Pumping without attendance, using automatic 
oil engines. (S. A. a xx 330 (1906). 
Steam versus oil. (R. D. Hall.) xxxvir 182 

(1923). 
Test of lifting water from wells with air. (F. A. W. 
Davis.) x111 51 (1898-99). 


PUMPING WELLS. 
See GROUND WATER, PUMPING 
SUPPLY. 


PURIFICATION OF WATER. 
See TREATMENT. 


QUALITY OF WATER — GENERAL. 

Color of water waiter to the Scituate Reser- 
voir, (F. O. Clapp.) xx 530 
(1921 

Effect of pipesof different metalsupon the quality 
of water supplies. (H. W. Clark.) xi131 (1927). 

Iodine and water supplies. (H. W. Clark.) xxx1x 
204 (1924). 

Iodine in the public water supplies of Massa- 
chusetts. (H. W. Clark.) x11 132 (1928). 

Odor and color of surface waters. (T. M. Drown.) 
11 March 3 (1887-88) 

by freezing. (T. M. Drown.) vi11 46 


and 


Quality of water, Newton, Mass. (E. H. Rogers.) 
xxxvii 312 (1923). 
Quality of waters of the Great Lakes. (R. B. 
Dole.) xx111 254 (1909). 
Quete of public water supplies of Vermont. 
Moat.) xv 514 (1900-01); xxxvir 291 


h 


(1923). 
Qualite of surface wa 
Rating of the es of water supplies, Massa- 
chusetts. Whipple.) xxxvi 40 (1922). 
Review of 19th annual report on water exami- 
nation, London Metropolitan Water Board. 
(M. C. Whipple.) xu 33 
Sanitary scoring of water sup 
(E. S. Chase.) xxx1x 209° (Committee 
report.) xL 416 (1926) ; xx1 316 (1927). 
Tastes in the water supply ‘of Marquette, Mich., 
waste. (Paul Hansen.) xxx1x 
— and life. 
(1914). 
See also ANALYSIS, HEALTH and TREAT- 


MENT. 


QUALITY OF WATER — AQUATIC 
GROWTHS. 
Alge growth in peeeretee and ponds. (F. F. 
‘orbes.) IV (1889— 
Asterionella. (G. C. CHhipple and D. D. Jackson.) 
xiv 1 (1899-1900). 
Chara fragilis in a water-supply reservoir. (F. F. 
Forbes.) x 252 (1895-96). 
ree: in Spot Pond. (F. S. Hollis and 
Parker.) x1v 26 (1899-1900). 
Cease’! in storage reservoir, Henderson, N. C. 
(R. S. Weston.) x111 20 (1898-99). 


(L. J. Henderson.) xxvii 1 


Growth of organisms in water pipes. (G. C. 
Whipple.) x11 1 (1897-98). 


QUALITY OF WATER—AQUATIC 

GROWTHS. —(Continued). 

Leptomitus in drinking water. (R. C. Sweetser.) 
xxvii 282 (1913). 

Light and the growth of diatoms. (G. C. Whip- 

le.) x1 1 (1896-97). 

Odor and taste a to water by some alge 
and infusoria. (F. F. Forbes.) v1 90 (1891-92). 

Odors and tastes, Holyoke, Mass. (J. L. Tighe). 
xx111 324 (1909 

Organisms which “cause weet odors and 
tastes in water —— T. Sedgwick.) 
xiv 54 (1899-1900) 

(G. C. Whipple.) x1 348 (1896- 


Temperature of surface waters, and eR of 
microérganisms. (G. C. Whipple.) x 
(1894-95). 

See also ANALYSIS and TREATMENT. 


QUALITY OF WATER — EFFECT OF STOR- 

AGE. 

Color and other phenomena of water from = 
unstripped reservoir in New England. (C. M 
Saville.) xxxrx 145 (1925, 

Color reduction in storage reservoirs. (C. M. 
Saville.) x1111 416 (1929). 

Decolorization storage in clean-bottomed 
reservoirs. (K. R. Kennison.) x1111 60 on 

Decolorization of water by storage. (R. 
Stearns.) xxx 20 (1916). 

Effect of storage upon the quality of water. 
(F. P. Stearns.) v 115 (1890-91). 

Period of* storage and microérganisms in reser- 
voirs. (R. 8S. Weston.) xxx1x 225 (1925). 


QUALITY OF WATER — POLLUTION, PRO- 
TECTION AND CONTROL. 


Boating and fishing in ponds and reservoirs used 
as sources of ae (X. H. Goodnough.) 
xxxIv 151 (19: 
Control of sth oi state health authorities: 
Massachusetts. (H. F. Mills.) 1 March 6 
(1886-87). 

New York. (H. D. Pease.) xx111 90 (1909); 
(Theodore Horton.) xxxm1 545 (1919); 
(C. A. Holmquist.) x11 261 (1927). 

Dangers to the sanitary quality of p 
supplies. (E. S. Chase.) xxxvu1 16 (1923). 

Enforcement with other beverages. (J. F. Jack- 

E son. 402 Gr 
ternal vigilance, t e price o: good water. (' 
Chace.) 1x 147 

How to secure pure water from a surface water 
supply. (J.C. Haskell) x1 137 (1896-97). 

Pollution = streams affecting industrial uses. 

kson.) xxxvi 14 (1922). 

Pollution of streams by manufactural wastes and 

prevention. (H. W. Clark.) xv 500 


ie water 
) 


Protection of New York’s water supply ft from 
— during construction wor! J. 
ovost, Jr.) xxv 301 (1911). 
Protection of ——- water supplies from pollution 
by railroads. (W.T. Sedgwick.) xx 427 (1906). 
of surface waters from 
T. Sedgwick.) x1 245 (1896-97). 
of examination of public water 
—-- (X. H. Goodnough.) x1v 65 (1899- 


water supply of Burlington, 
Vt. (W. T. Sedgwick.) x 167 (1895-96). 

Sanitary ins i nepootion, Me Metropolitan Water Works, 
ia W. Locke.) xv 483 (1 1900- 


of public water supplies. 
(Allen Hazen.) xxxv 297. (192 1). 
Stream pollution in C (J. F. Jack ) 
xxx1 627 (1917). 
Surface water for drinking purposes. (W. T. 
Sedgwick.) v 33 (1890-91). 
Watching the weather * safeguarding public 
— supplies. (A. E. Gorman.) xii 377 
Water-supply sanitation in New 
C.D. H 


. Howard.) xxx1 237 
ool.) xxxvu11 122 (1924). 
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QUALITY OF WATER — POLLUTION, PRO- 
TECTION AND CONTROL.— (Continued). 
Weteres ly sanitation in the nineteenth cen- 

ury. . Sedgwick.) xv 315 (1900-01). 

Water-supply sanitation in the nineteenth cen- 
tury and in the twentieth. (W. T. Sedgwick.) 
xxx 183 (1916) 

See also MANAGEMENT, LAWS, HEALTH, 
TREATMENT and WATERSHEDS. 


QUICKSAND. See EXCAVATION. 
RAINFALL. See HYDROLOGY. 


RATES AND ASSESSMENTS. 
Assessment and collection of water rates. (F. H. 
Crandall.) xrv 133 (1899-1900). 
Assessments for main pipe extensions. (Com- 
mittee report.) xxx1v 353 (1920). 
Charge for hydrant service. (Discussion.) 1 
Sept. 29 (1886-87) ; 62 
Charges for private fire prot ) 
xv 406 (1900-01) ; 60, 
mittee report.) xxxiv 217 (1920); (H. 
Burnham.) xxxvii 111 (1924 
Charges to customers for service connections. 
(Discussion.) 11 Sept. 19 (1887-88). 
Charge to customers for water wasted by a 
ID service pipe. (Discussion.) xxv 131 
Competing meter rates. (G. F. Chace.) 1v 44 
(1889-90) ; xrv 230 (1899-1900). 
Collecting water rates. (J. H. Hathaway.) 
Sept. 68 (1887-88). 
Collections of water rates and amounts uncol- 
lectible in 48 towns. xxvi11 106 (1914). 
Determining oars for public use of larg 
streams. (F. H. Crandall.) x1 344 (1896-97). 
Expediency of raising water rates to offset in- 
creased costs. (J. J. Moore.) xxx11 248 (1918). 
Financing main pipe extensions by assessment. 
Saville.) xxxix 185 (1925); xu 22 
Fire protection, by whom and need it should be 
paid. (Joel Foster.) x11 270 (1897-98). 
Fire protection for factories: how io s value onal 
determined and who shall pay for it. (J. H 
Purdy.) xviir 193 (1904). 
(H. G. Holden.) 


Inequalities in water rates. 
889-90). 
water-main costs by assessments for 


1v 213 (1 
Meetin 

benefits. (M. N. Baker.) xxx111 186 (1919). 

Meter rates. (Discussion.) 41 a 1883) ; 

(Committee 

5, 322, 360 (1905); xx 237 


xXvi11 222 (1904); xix 43 (1905); 
report.) XIx il 
Richards.) 289 (1908). 
mittee re- 


(1906); (W. H. 

Meter rates and loss of water. (Com 
xxvii 90, 199 xxx "361, 453 
( 

—, rates preferable to fixture rates. (F. C. 

ffin.) 55 (1904). 

Municipal water and sewerage costs in Mary- 
land. (Abel Wolman.) x11 439 (1927). 

Municipal water-supply revenue not an equitable 
means of reducing tax assessments. (J. L. 
Tighe.) 352 (1904). 

Pipe sreasen charges. (N. S. Hill, Jr.) xxxv 


91 ( 
for the establishment of water rates. 
mmittee report.) v1 39 (1891-92). 
Rite of income for domestic service by different 
classes of residential property. (F. C. Jordan.) 
(Bertram 


xxiv 592 (1910). 
Rate revision in municipal works. 
_. Brewer.) xxx 1 (1918). 
supply. (B. M. Wagner.) 
Revenue from fire services and unused domestic 
services. (Discussion.) xii 152 (1929). 
Uniform classification of water rates. 
mittee report.) 11 sept. 32 (1887). 
Water rates. . C. Chase.) xvi 174 (1903). 
U- Water rates. (Discussion.) xxxvi1 196 (1923). 
See also CONSUMPTION, MANAGEMENT 


and VALUATION. 
RECORDING GAGES. See GAGES. 
RECORDS. See ACCOUNTING. 


(Com- 


RED WATER. 
REFORESTATION. 


REGULATIONS. 
See LAWS, MANAGEMENT and VALUA- 
TION. 


REGULATION OF PUBLIC UTILITIES. 
See VALUATION. 


REGULATORS. See GATES. 
RELIEF VALVES. See GATES. 
REPORTS. See ACCOUNTING. 


RESERVOIRS — GENERAL. 

Construction of reservoir embankments. (L. A. 
Taylor.) 130 (1893-94). 

State control of the design and construction of 
reservoirs, Connecticut. (C. E. Chandler.) 
xxvi 173 (1912) 

Seealso DAMS, QUALITY and TREATMENT. 


RESERVOIRS — COMPENSATING. 
See DAMAGES. 


RESERVOIRS — DISTRIBUTING. 

Basin and well covering, Waltham, Mass. (F. P. 
Johnson.) 120 (1893-94). 

Bursting of the earthenwork reservoir on Mun- 
joy Hill, Portland, Me. (J. R. Freeman.) ~ 
vil 148 (1893-94). 

Cleaning the distributing reservoir, New Bed- 
ford, Mass. (R. C. P. Coggeshall.) rv 210 


Cobbs ent Reservoir, Rochester, N. Y. (J. F. 


Skinner.) xxiv 498 (191 7. 
Covered reservoirs. (C. H. Swan.) 111 45 (1888- 
(F. C. 


89). 

Covered rese 

Covered reservoirs, their construction and mak- 
ing them watertight. (F. L. Fuller.) xxi 
204 (1909). 

Covered reservo 
Albany, Ga. C. Chase.) 155 (1893-94). 
— ine, — (F. F. Forbes.) vi 113 

1893- 

Franklin, N. H. (F. L. Fuller.) v 160 (1890— 


91). 
Waltham, Mass. (Bertram Brewer.) xx1 325 


See CORROSION. 
See WATERSHEDS. 


and 900) 


rvoirs 
Coffin.) x1 XIV 252 (1899-— 


( A 

Covering Natick, Mass., reservoir with a con- 
crete roof. (F. L. Fuller.) xvir 383 (1903). 

Covering service reservoirs in which filtered or 
ground waters are stored. C. Bunker and 
A. G. Nolte.) xxxvur 261 (1923). 

Distributing reservoir, Worcester, Mass. (W. E. 
Hassam.) x11 153 (1897-98). 

Economy of circular reinforced concrete reservoir 
owe (Alexander Potter.) xxv1 138 
(1912 

h-service reservoir, NN... 
. Walker.) x 66 (1895-96). 
Relining gay Park Reservoir, Cambridge, 
M. Hastings.) x11 45 (1928). 

to lining of small Powder Horn 

Mass. (C. M . Saville.) xIx 66 


Reservoir, Dayton, O. (L. 
Metcalf and W.T. Barnes.) xxx111 219 (1919). 

Waterproofing the concrete lining of reservoirs. 
(W. C. Hawley.) xvii 176 (1904). 


RESERVOIRS — IMPOUNDING. 

Ashland Basin No. 4 and the mixing and handling 
of concrete, Boston, Mass. (W. F. Learned.) 11 
Dec. 3 (1887-88). 

Clearing and qvibieg Scituate Reservoir, 
Providence, R. I. (W. A. Reid.) xi 499 (1926). 

Cochituate Reservoir opened, October, 1848, 
Boston, Mass. 208 (Trans. 1885). 

Construction of Fells Reservoir, Metropolitan 
Mass. (J. L. Howard). 
xv 


| 
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RESERVOIRS — IMPOUNDING.— (Continued). 
Construction of storage reservoir, New London, 
Conn. (W. H. Richards.) xvi 67 (1904). 
Flood water channel of the Altoona reservoirs. 

(C. W. Knight.) xrv 151 (1899-1900). 
oes, Kensico Reservoir, New York, N. Y. 
G. A. Winsor.) xx1x 554 (1915). 
Haskell’s — Reservoir and Dam, Gloucester, 
Mass. (H. W. Spooner.) x1x 27 (1905). 
Kensico Reservoir, New York, N. Y. (W. F 
Smith.) xxrx 486 (1915). 
Reservoir and dam No. 3, 
Water Works. 


(B. I. Cook.) x11 20 (1897-98 
facilities, Pawtucket 
(F. C. Williams.) 113 29). 
Worcester’s reservoirs. G. Batchelder.) 
xxxvii 392 (1923). 
See also DAMS. 
REVENUE. See MANAGEMENT and RATES. 
RIGHTS. See LAWS. 
RIVER CROSSINGS. See PIPE. 
RUN-OFF. See HYDROLOGY. 
SAFETY VALVES. See GATES. 
SALT WATER SUPPLIES. See FIRES. 
SAND FILTERS. See TREATMENT. 
SANITATION. See HEALTH and QUALITY. 


SECONDARY SUPPLIES. 
See DISTRIBUTION, FIRES and SUPPLY. 


SEDIMENTATION. See TREATMENT. 


SERVICE PIPES AND EQUIPMENT. 
See PIPE. 


SEWAGE AND WASTE DISPOSAL. 
— sulphate treatment of sewage. 
nson.) x1x 506 (1905, 
ce of the Saratoga septic tank. 
ason.) xx1 23, 181 (1907). 
oe of sewage by bacterial methods. 
(L. P. Kinnicutt.) xv 119 (1900-01). 


See also QUALITY and TREATMENT. 
SINKING FUNDS. See ACCOUNTING. 
SIPHONS. See PIPE. 

SNOWFALL. See HYDROLOGY. 
SOFTENING. See TREATMENT. 
SOIL CORROSION. See CORROSION 
SOURCES OF SUPPLY. 


See GROUND WATER, SUPPLY and WATER- 
SHEDS. 


SPECIFICATIONS AND STANDARDS. 

Adoption by foundries of standard specifications. 
(Discussion.) xx 346 (1906, 

Cast-iron pipe "(W. R. Conard.) 
xxi 54,3 

Contract’ and pa! for furnishing cast- 
iron water pipes and special castings, New 
Bedford, Mass. xvi1r 264 (1904). 

Specifications for cleaning water mains, Hartford, 
Conn. (C. M. Saville.) xxvur 489 (1913). 

Specifications for fire hydrants and valves. (Dis- 
cussion.) 157 (1929). 

uls, 


Specifications for pumping engines 
Mo. (F. W. Dean.) x1 172 eon 

Standard flanges for water pipes. (F. C. Coffin.) 
v1 48 (1891-92). 

Standard hose couplings. (F. M. Griswold.) 
xxxiv 63 (1920). 

Standard specifications. (Committee report.) 
354 (1929) ; 568 (1930). 

Standard specifications for cast-iron pipe and 
other castings. (Committee report.) xv 92, 


(G. A. 
(W. P. 


330 (1902); xvir 84 (1903); xxv1 170 (1912); 
xxv 92, 348 (1914); xxx 70, 184 (1918): 


SPECIFICATIONS AND STANDARDS.— (Con- 
tinued). 
xxxiv 230 (1920); xxxvir 108 (1923); xu 96 
(1926); 313 (1927); 349, 351 
Standard specifications for fire hydrants. 
mittee report.) XXIV oe 224 (1910); xxv 137 
(1911); xxvi 76 (1912); xxv 154 (1913); 
XXVIII ’89, 184, 194 (1914) ; xxx111 99 (1919). 
Standard specifications for water meters. (R. J. 
Thomas.) xxx 430 (1916) ; (Committee report.) 
Xxxv 187, 394 (1921); xxxvm 201 (1923). 
Standard specifications for water works. (E. H 
Gowing.) VI 3 (1891-92). 
t tion hole frames and covers. 


Standardization of pipe flanges and fittings. 
Ee report.) xu 315 (1928); 

Standardization of threads for fire-hose couplings 
and fittings. (F. M. Griswold.) xxxv 43 (1921); 

J. H. Howland.) xxxvim 73 (1924). 

Standardizing meter dials. (Committee report.) 
xu 172 (1926). 

Uniformity in the direction of opening hydrants 
and gate valves and of size and shape of hy- 
drant and gate nuts. (Committee report.) xx 
348 (1906); xxv 141 (1911); xxv1 74 (1912). 

of threads for hydrant connections. 
(Committee report.) x1x 385 (1905). 

Wrought-iron pipe and wrought-steel pi 
tubing. (Committee report.) XLII 353 


SPILLWAYS. 
See RESERVOIRS ( IMPOUNDING). 


SPRINKLERS, AUTOMATIC. See FIRES. 


STANDPIPES AND TANKS. 
Cleaning and painting standpipes. (C. W. Sher- 


tandpip ) xxix 184 

ar of water ——, Fairhaven, Mass. (R. C. P. 
ggeshall.) xv 522 (1900-0: =). 

orber Hill steel standpipe, Quincy, Mass., 


masonry tower. (C. M. Saville.) xv1 177 (iso. 
Grostess or cushioning standpipe bases. (Charles 
Sherman.) xxx 131 (1916). 
High- and low-service steel standpipe, Atlantic 
ighlands, N. J. (C. P. Bassett.) vir 215 
(1892-93). 
(Discussion.) xxv1 387 
1912); (Committee report.) 553 
Pointing standpipe, Mass. (J. 
Beals.) 111 157 (1888-89). 
Protecting iron and steel standpipes from cor- 
rosion. (C. W. Sherman.) xxx111 272 (1919). 
Reducing pressure on a gravity sven, by use 
of intermediate standpipe. (E. H. Gowing.) 
xvir 139 (1903 
Reinforced conerete st 


Attleborough, M H. Snell and F. A. 


Middleborough, Mass. Sampson.) Xxx 
251 (1916). 
Westerly, R. I. (Thomas McKenzie.) xxix 
169 (1915). 
Repairs to standpipe, Mass. 
(H. F. Conant.) 
Repairs 57 — pipe, Bath, (C. E. Carter 
and W. F. Abbott.) ie (1921). 


design and ioversville, 
N (F. A XXXv1 288 (1922). 
Standpipes. (B. I . Cook.) x1v 124 


Standpipes and their design. (F. C ffin.) 
vir 202 (1892-93). 

Standpipe, Wilmington, N. C. (J. C. Chase.) 
vi11 68 (1893-94). 

Steel tank and tower, East Providence, R. I. 
(F. M. Bowman.) xrx 55 (1905). 

Te pices elevated tank, Charleston, 
8.C Gibson.) x11 277 (1927). 

Waterproofing standpipe, Waltham, 

(G. C. Brehm.) xxxvu 297 (1924). 

Water t tank, Fall River, Mass. (Patrick Kieran.) 
11 Sept. 26 (1887-88). 

Seealso DISTRIBUTION and SUPPLY. 


(1906). 
ons 
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STATISTICS OF WATER WORKS. 


Public water supplies: 
Connecticut. (W. J. Seuss and F. O. A. Alm- 


99 (1927). 
eston.) xxxvur 144 


(1924). 
Rhode Island. (S. De M. Gage.) xt 117 (1926). 
Statistics = water purification plants. om- 
mittee report.) me 220 (1914); xxrx 232 
(1915); 69 (1920). 
Uniform a (Committee report.) xvi 51, 


263 (190: 

Wane statistics. 223 (Trans. 1885); 
Boston, Mass. 221 sean. 1885); Newton, 
Mass, 224 (Trans. 1885 


Water-works statistics. ‘Compiled by the N.E. 
W.W.A.) 


June 29 (1886-87) . 
March 35 
June 29 (1887-88). 
225 (1892-93). 

127 (1894-95). 

131 (1895-96). 
273 (1897-98). 
282 (1897-98). 

65 (1900-01). 
367 (1901). 


xxiv 419 (1910). 
See also CONSUMPTION. 


STATISTICS, VITAL. See HEALTH. 
STEEL PIPE. See PIPE. 


STERILIZATION. 
See TREATMENT (DISINFECTION). 


STORAGE. 
See HYDROLOGY, QUALITY and RESER- 


VOIRS. 
STORAGE COMPENSATION. SeeDAMAGES. 
SUBMARINE PIPE. See PIPE. 
SUPPLY — GENERAL. 
Conservation of water resources. (M. O. Leigh- 
ton.) xx11 381 (1908). 
Design of small ee systems. (W. 8S. 
Johnson.) xxvii 144 (1914). 
Double municipal supplies. (W. T. Sedgwick 
and H. P. Letton.) xxv Acai (1911). 
Experiences in ee Conn. (C. M. Saville.) 
xxx 195 (191 
Experiences in ‘oes arid Southwest. (S. M. Allis.) 
x11 261 (1897-98). 
Relation of great ponds to water supplies. (J. F. 
Jackson.) 111 203 (1888-89). 
Secondary water supplies, their dangers and 
value. (Discussion.) xxrv 377 (1910). 
Selection of sources of water supply. (F. P. 
Stearns.) v1 102 (1891-92). 
sas ad of water-works activities in 1910. (G. A. 
. King.) xxv 161 (1911). 
Water supply and its for small 
ee al the West. (Wynkoop Kiersted.) v 83 
Vem er supply in the semi-arid regions of the 
tates. (Clarence Goldsmith.) 


(1912). 

See also GROUND WATER, MANAGEMENT, 
QUALITY, STATISTICS and TREAT- 
MENT. 


SUPPLY — NEW ENGLAND. 
Additional from Ro 
field, M. A. 337 (1913). 
Additions to New England water-works plants. 
Hazen.) xxxvir 233 (1923). 
Hy of lies 
(1921) 


ng Brook, Pitts- 


“3. P. Senior.) xxxv 


SUPPLY — NEW ENGLAND.—(Continued). 
ay Mass. (C. R. Felton.) xx 385 
Burlington, Vt. (F. H. Crandall.) x 150 (1895- 
Cambridge, Mass. (L. M. Hastings.) x1 121 

(1896-97). 
wn Mass. (D. N. Tower.) xxix 160 
15 

East Providence, R. I. (A. C. Dickerman.) 

239 (1929). 
Mass. (J. K. Nye.) 175 (1893- 
Fall er, Mass, (H. K. Barrows.) xxxv1 549 
Franklin, N. H. (F. L. Fuller.) vir 82 (1892- 
Greenfield. Mass. (G. F. Merrill.) xxrx 150 
Gloucester, Mass. (J. W. Moran.) xxv 381 
(W. E. Johnson.) xxx1 575 
(A. M. French.) 396 
xxxiv 323 (1920). 
ae gers.) 1 Dec. 6 

Lowell, Ll R. J. Thomas.) xxvi1 1 (1913). 

Lynn, Mass. (J. RS Haskell.) x 55 

Madison, Ancon and Emden, Me. -(L. 

Wadsworth.) Xxx1 207 
Mass. (G. A. Stacy.) xvi 139 

New Bedford, Mass. (S. H. Taylor.) xxxvi 

370 (1922). 

N. H. (L. A. Taylor.) x11 145 (1897- 

Patel: Mass. (F. A. Barbour.) xx1 348 

D. E. Moulton.) xxx1 199 


364 (1929). 
Ayres.) x1 67 


Hartford, Conn. 
(1917). 
Holyoke, Mass. 
(1904); (P. C. Lucey.) 


( 
ow. Graham. 
Portsmouth, N. H. @. 
1 
aeons” Mass. (L. E. Hawes.) x1 285 
1896— 
Salem my. Beverly, Mass. (F. F. Longley.) 
xxx 35 (19 
Soinatee. Mass. (E. E. Lochridge.) xx1 279 
1893-— 
(F. L. Fuller.) 11 Sept. 49 (1887- 


Woes Mass. 

= Mass. (F. L. Fuller.) rx 240 (1894- 
Emergency su 

Worcester, 

(1912). 
water supply, 

Ww. G.Cc 


ly, ie a4 sources of supply, 
Kimball.) xxvi 113 


Leominster, Mass. 

lasson and Sherman.) XxXxXIx 
450 (1924). 

Engineering on additional water supply, Hi 
ford, Conn. (H. W. Horne.) xxx1 588 i917). 

Further water supply of New Bedford, Mass. 
(Edmund Wood.) x1 202 (1896-97). 

Improvement of the Keene, N. H. 
(G. A. Sampson and Weston.) xi l 
(1926). 

Improvements to the weer sup) ag of the city 
of Fall River, Mass. arrows.) XXX 
46 (1916). 

Lawrence, Mass., water supply investigations 
and construction. (M. Knowles, M. Mansfield, 
and P. Nugent.) xxx1x 345 (1925). 

Making an established water-works system 
modern and efficient, Lynn, Mass. (R. J. 
Newsom.) xxx1v 139 (1920). 

Massachusetts water report. 
XL 44 (1926). 

Metropolitan water-supply com- 
mission. (Report.) xu 61 (19) 

water supply , 

Noyes.) x 117 (1895-96). F 


(Allen Hazen.) 


a... water supply, Providence, R. I. 
Winsor.) xxxvi 323 (1922). 

tem of the Greenwich 

(Dana M. Wood.) 


New water-works s 
Water Company, nn. 
XLi1 378 (1928). 


Maine. (E. W. Campbe! 

Massachusetts. (A. D. W 

1886. 1 

1887. 

1888-92. vir 

1893. 1x 

1894. x : 

1895-96. x11 

1896. xu 

1897-99. xv 

1900. xv 

1901. Xvr 223 (1902). 

1902. Xvi1 235 (1903). ‘ 

1903. xviii 277 (1904). 

1904. xix 241 (1905). : 
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SUPPLY — NEW ENGLAND.—(Continued). 
Organization of the Portland, Me., Water Dis- 
trict. (D. E. Moulton.) xu 359 (1929). 
water supply, Brockton, 
(R Weston.) xxx 324 (1916). 
Proposed ae Metropolitan Water Dis- 
trict, Boston, Mass. (X. H. re 
xxxvi 189 (1922). 
Public ownership at Bridgewater, Mass., 
improvements. (F. A. Barbour.) 
Water supply of Southeastern Massachusetts. 
(X. H. Goodnough.) xxxvi 527 ong 
Watuppa Ponds for Fall River, Mass. (T. M. 
Stetson.) 1 June 3 (1886-87). 


SUPPLY — UNITED STATES OUTSIDE OF 
NEW ENGLAND. 
Catskill supply, New York, N 

pus and Rondout. URedolph Hering.) 
xviii 360 (1904). 
Status of development. (J. W. Smith.) xxix 
481 (1915). 
Schoharie (J. W. Smith.) xxxu1 


257 (1919 
bie (Desmond FitzGerald.) xxx11 393 
Description of supplies: 
. (W. F. Laase.) xxix 546 


x (L. H. Knapp.) x1v 206 

East pe Water Co. (Clemens Herschel.) 
18 (1893-94). 

Newton, N.J. (L. L. 145 (1909). 

_ York, N. Y. (W. W. Brush.) xxi 371 


(1909). 
a Pa. (J. C. Trautwine, Jr.) xx 
9 (1908). 


Pa. (N. J. 47 (1925). 
Poughkeepsie, N. Y. (J. C. Otis.) xx111 283 


(1909). 
Richmond, Va. (C. E. Bolling.) 1v 39 (1889- 


Rochester, } N. Be (E. A. Fisher, B. C. Little 
ae Elwood.) xxiv 473, 485, 492 

Syracuse, N. Y. (M. B. Palmer.) xxxvii1 226 
(1924). 


Tampa, Fla. (N. 8S. Hill, Jr.) xxi 128 (1926). 
Troy, N. Y. (E. L. Grimes.) xx11 164 (1908). 

Establishment of Metropolitan District, Balti- 
more (V. B. Siems.) 
250 (192 

Increase of ‘available water 
capital investment, 
XxXxvill 232 (1924 

Mississippi River as ‘a source of water supply. 
(E. G. Smith.) xrx 215 (1905). 

New York, N. Y., water-supply report of 1883. 
(J. M. Betton.) xvurr 254 (1904). 

Sources of wey and reservoirs, 
Rochester, N. F. Skinner.) 
219 (1924). 


Wanaque water-works meen. (Arthur H. 
Pratt.) xxiv 386 (1930 

Water supplies of the New York Metropolitan 
District with bo reference to their purifi- 
cation. (G. C ipple.) 451 (1905). 


(1899-— 


with no 
E. Beck.) 


SUPPLY — FOREIGN. 


Description of water 

Cuba. (H. A. Tous) 264 

Caracas, Venezuela. (Thorndike Saville.) x11 
303 (1928). 

Geneva, Switzerland. (A. Bétant and G. C. 
Whipple.) xxxv 19, 22 A ag 

Glasgow, tland. (J. M. Gale.) xiv 240 
(1899-1900). 

Montreal, Canada. (George Janin.) xv 272, 
378 (1903). 

= Canada. (J. A. Tremblay.) xxx1x 208 
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Xu 297 (1926). 
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Danforth.) x11 129 (19) 
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ment — A. E. F. xxxii 569 (1919). 
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SWAMP DRAINAGE. 


SWIMMING 


Swimming-pool management. 
XXXIII 7438 ( (1919). 


TANKS. See STANDPIPES. 
TAPPING PIPES. See PIPE JOINTS. 
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See QUALITY and TREATMENT. 


THAWING. See ICE. 


THEFT OF WATER. 
See ACCOUNTING and MANAGEMENT. 
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See PIPE and SPECIFICATIONS. 
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Developments in water purification. (W. Donald- 
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xxv 191 (1911). 

Electrical eine of water. (T. M. Drown.) 
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Aération of water. (C. B. Brush.) 1 Sept. 71 
(1887-88). 

At < water s upplies by natural canals 
coe? ow dams. (S. E. Babcock.) 111 35 (1888- 


See WATERSHEDS. 


(W. P. Mason.) 


Aération in bo purification. (Malcolm Pirnie.) 
395 (1929). 

Decarbonation of public water supplies. (G. C. 
Whipple.) xxvii 193, 445 (1913). 


TREATMENT — COAGULATION AND SED- 
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Hydrogen-ion concentration in water purifica- 
tion. P. Eddy.) XXXV 385, (1921). 
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water works, (E. B. Besselievre.) xii 52 
(1927). 


Removal of color poe wate (Discussion.) 
xvi 156 (1902); (H. W. Clark) xvi (1903), 


TREATMENT — CONTROL AND REMOVAL 
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runs. (J. E. Garratt.) xxxv1 522 (1922). 
Chlorine studies and taste-producing substances. 
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(1928) ; ri 59 (1927). 


Control of microscopic organisms. (William 
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Control of microscopic organisms with icular 
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XLIV 361 (19: 
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(W R. Hill.) xrv 213 
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TREATMENT — DISINFECTION. 
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Sanders.) 399 (1929). 

Chlorination. (R. V. Donnelly.) x11 79 (1928). 
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Double muni supe supplies, one the other 
sterilized. ( Sedgwick an P. Letton.) 
xxv 440 (1911). 
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C. W. Marsh.) xxxv1 1 (192: 
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mer.) x1x 487 (1905). 

Ozone as a sterilizing agent for water purifica- 
tion. (S. T. Powell.) xx1rx 87 (1915). 
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xx111 302 
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Water in Maryland. lorse 
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Thompson.) xx11 237 (1908 
Double filtration of water. 
xxiv 585 (191 0). 
Experiments in River water, 
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Fineness po for filter sands. (R. G. Tyler.) 
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Ww Armstrong.) XXXIX 254 
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TREATMENT—FILTRATION.—(Continued) . 
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Purification experiments, Brisbane, Australia. 
(Hardolph Wasteneys. ) xxv 422 (1911). 
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W.A. Danielson and Maurice LeBosquet, Jr.) 
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Watertown, N. Y. (F.H. Jennings.) xxx1x 68 
(1925). 


Relative applicability of sand and mechanical 
filters. (G. W. Fuller.) x1v 32 (1899-1900). 
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Lawrence, Mass. (H. F. Mills.) rx 44 (1894- 
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TREATMENT — 
Providence, R. I. (F. L. Cady.) x11 21 
(1918); (J. W. Bugbee.) “XXXVIII 244 (1924); 


XL 464 (1926). 
Uses and abuses tf water filtration. (G. H. Pratt.) 


xxvi 341 (1912 
Water ejector for sand. (Morris 
Knowles and J. M. Rice.) xxv 83 (1911). 
Water purification by filters ag al- 
uminum or ferric hydroxide. (H. W. Clark.) 
Axxvi 385 (1922); 84 


TREATMENT — IRON REMOVAL. 
Deferrization and demanganization of water, 
Cohasset, Middleboro, and Brookline, Mass. 
(R. S. Weston.) xxvii 27 (1914). 
Iron-removal plants: 
ass. (G. A. Sampson.) xu 53 
(L. M. Bancroft.) x1 294 


Removal of iron from gro’ waters by coke 
filters. (H. W. Ga} = *(1896-97). 


TREATMENT — SOFTENING. 
Water-softening plant, Oberlin, O. (W. B. Ger- 
rish.) x1x 422 (1905). 


TRENCHING AND TRENCHING MACHIN- 
ERY. See EXCAVATION and PIPE. 


TUBERCULATION. See CORROSION. 
TUNNELS. See CONDUITS. 
TYPHOID. See HEALTH. 


ULTRA VIOLET RAYS. 
See TREATMENT (DISINFECTION). 


VALUATION AND REGULATION OF PUBLIC 


UTILITIES. 

Comparing omen of structures of different 
classes. (G. F. Swain.) 11 March 32 (1887-88). 

Control of public utility —— oe ee 


etcalf.) 
xxx 160 (1916). 

Court decisions, incident to purchase of Braintree 
Water Supply Co. (H. A. Symonds.) xxxvi 
426 (1922). 

East vidence Water Company rate case. 
(A. C. Dickerman.) x 111 246 (1929). 

Corea regulation of water powers. 

Leighton.) xxiv 259 (1910). 

Maine districts appraisals. (H. D. 


Eaton.) xrx 147 (1905 
Principles of rate-m: (W. M. Wherry.) 
(W. D. Worthen.) 


XL 249 (1926). 
blic-service 
Xxx1 163 (1917). 
ws of private water companies, New 
fou). City. (Delos F. Wilcox.) xxx1 550 
State regulation of public utilities. 
Knowles.) xxv1 272 (1912). 


See also MANAGEMENT. 
VALVES. See GATES. 


VENTURI METERS. 
See MEASUREMENT OF WATER. 


VITAL STATISTICS. See HEALTH. 


WASTE, LEAKAGE, PIPE BREAKS AND 
PIPE TESTING. 
Allowable leakage from water mains. (E. G. 
Bradbury.) 315 (1914). 
reaks in cement-lined pipes. (J. C. Haskell.) 
vir 171 (1892-93). 
Breaks in water mains. (S. E. Killam.) xxx1 
268 (1917). 
Control of water waste by house-to-house in- 
spection. (G. Z. Smith.) xxxv 322 sea). 
Detecting leaks in underground pipes. (D. A 
Heffernan.) xxx11 204 (1918). 


(Morris 
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PIPE TESTING.— (Continued). 

Deng sot waste. (B. I. Cook.) vir 22 

Detection and pramunties of water waste, Mar- 
ion, O. (E. Cowan.) xviir 185 (1904). 

Detection of leakage by Bell waterphone. 73 
(Trans. 1884). 

Efficacy of inspection to reduce water waste. 
(Discussion.) 30 (Trans. 1883). 

Efficacy of meters in water-waste prevention. 
(Discussion.) 30 (Trans. 1883). 

enen with broken pipes. (Committee 

port.) = 368 (1908); xx111 435 (1909); 


160 (191 
detection. (Patrick Gear.) 


kage lead joints in water-pipe. 

— Smith. ) xxx 1 (1916 

Leakage from pt (Frank A. Barbour.) 
xxx 439 (191 

Leak: (G. H. Finneran.) x11 201 


(J. Hoxie.) 


XXVIII 
joints. 


Locating leaks = water mains. 
xxvii 307 (1913 
Location of a broken main. (G. A. Stacy.) vu 
222 (1892-93). 
Location of leak in a submarine pipe line. (E. 
r.) 536 (1915). 
use and waste of water. (John Venner.) 


Municipa’ 
pipe. (R. C. P. Coggeshall.) xx1 487 yy 
Waste restriction, Boston, Mass. 
(F. H. Crandall.) xm 
245 (1897-98). 
Water waste, Metropolitan Water Works, 
Water-waste prevention, York City. (W. 
ham.) xxx111 287 (1919 
WATER — ANALYSIS, CONDUITS, CON- 
MEASUREMENT, METERS, PIPE, POWER, 
See ANALYSIS, CONDUITS, CONSERVA- 
MEASUREMENT, METERS, PIPE, 
WATER ASSESSMENTS. See RATES. 
See ANALYSIS, QUALITY and TREAT- 
WATER COMPANIES. 
See MANAGEMENT and SUPPLY. 


xvi1 268 (1903). 

Peculiar leak in a main pipe adjacent to a gas 

Saving of water and conservation of coal. (G. A 
Carpenter.) xxx11 198 (1918) 

(F. A. Me- 
Innes.) xxxv 34 (1921). 

Water loss from pipes. 

Water waste. (Committee report.) 27 (Trans. 
1883); (Dexter Brackett.) 1 Dec. 2 (1886-87). 
ton, Mass. (Dexter Brackett.) xvi 107 
(1904 

Brush.) xxvii 407 (191 

prevention (Paul Lan- 

See also CONSUMPTION and PIPE. 

WASTE DISPOSAL. See SEWAGE. 
SERVATION, CONSUMPTION, DISTRIBU- 
TION, INTAKES, LABORATORIES, LAWS, 
QUALITY, RATES, SUPPLY, TREATMENT, 
WASTE. 

TION, CONSUMPTION, DISTRIBUTION, 
INTAKES, LABORATORIES, LAWS, 
POWER, QUALITY, RATES, SUPPLY, 
TREATMENT, WASTE. 

WATER BACTERIOLOGY, BIOLOGY AND 
CHEMISTRY. 

MENT. 

WATER-BORNE DISEASES. See HEALTH. 
See MANAGEMENT and VALUATION. 

WATER DISTRICTS. 

WATER DIVERSION. 

See DAMAGES and LAWS. 
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WATER FILTRATION. See TREATMENT. 
WATER FLOW. See HYDRAULICS. 
WATER HAMMER. See HYDRAULICS. 
WATERING STATIONS. See FOUNTAINS. 


WATERPROOFING. 
See RESERVOIRS and STANDPIPES. 


WATER PURIFICATION. 
See TREATMENT. 


WATER RAM. See HYDRAULICS. 
WATER RIGHTS. See LAWS. 


WATER TANKS AND TOWERS. 
See STANDPIPES. 


WATERSHEDS. 


Care of large 
xxxvii 385 (192: 

Can high-value ieasd lands be put to profit- 
able use. (Discussion.) xxxvi 279 (1922). 
Costs and results obtained in reforestation of 

ry Watershed. (T. C. Culyer.) xxx 69 
Desirability of making watershed and 
sanitary districts coterminous. (R. E. Middle- 
ton.) x11 119 (1898-99). 
(R. 8. Kellogg.) 389 


(F. I. Winslow.) 


WATERSHEDS.— (Continued). 

Forestry and water works. (L. W. Goodrich.) 
xxiv 345 (1910); (E. 8. Bryant.) xxv 243 
(1911); (J. W. Toumey.) xxx1 247 (1917). 

Forestation of "ene (F. M. Rane.) xxv 
234 (1911); (S. K. Clapp.) — 64 (1916); 
(P. W. Ayres.) xxxvur 127 (19: 

Protection of catchment areas. Skinner.) 
xu 1 (1929). 

itary improvement of a large drainage area 
in the Catskill region. onness.) 
PR 502 (1915). 

Swamp-drainage for watershed 
(Edward 8S. Larned.) xvi 38 (1902) 
Wire fences and concrete posts, New York water 
supply. (R. N. Wheeler.) xxx 124 (1916). 


See also HEALTH and QUALITY. 


WATER STERILIZATION. 
See TREATMENT. 


WATER WORKS. See SUPPLY. 
WELDING. See PIPES and PIPE JOINTS. 


WELLS. 
See GROUND WATER and PUMPING. 


WOOD PIPE. See PIPE (WOOD). 


WROUGHT-IRON PIPE. 
See PIPE (STEEL). 


YIELD OF CATCHMENT AREAS. 
See HYDROLOGY. 
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OFFICERS 


OF THE 


New England Water Works 


Association. 
1930—1931. 


PRESIDENT 
Grorce H. Finneran, Superintendent of Water Service, Boston, Mass. 


VICE-PRESIDENTS 
Grorce W. Breum, Metropolitan District Commission, Boston, Mass. 
Term expires September, 1931) 
Ricwarp H. Water Commissioner, Newton, Mass. 
(Term expires September, 1932) 


DIRECTORS 
R. A. Catrns, City Engineer, Waterbury, Conn. 
(Term expires September, 1931) 
E. Saerman Cuasz, of Metcalf & Eddy, Consulting Engineers, Boston, Mass. 


(Term expires September, 1931) 

Henry F. Huauss, Superintendent, Water and Sewer Department, Medford, Mass. 
(Term expires September, 1932) 

Howarp M. Kine, Superintendent, Water Department, Springfield, Mass. 
(Term expires September, 1932) 


PAST PRESIDENTS 
(Members of Executive Committee) 
Frank E. Winsor, Chief Engineer, 
Metropolitan District Water Supply Commission, Boston, Mass. 
ArtHour D. Weston, Chief Engineer, 
Massachusetts Department of Public Health, Boston, Mass. 
Rosert Spurr Weston, of Weston & Sampson, Consulting Engineers, Mass. 


SECRETARY 
Frank J. Girrorp, Superintendent of Water Works, Dedham, Mass, 


TREASURER 
Apert L. Sawyer, Water Registrar, Haverhill, Mass. 


EDITOR AND ADVERTISING AGENT _ 
Gorpon M. Farr, Harvard University, Cambridge, Mass. 


[HE ASSOCIATION was organized in Boston, Mass., on June 21, 1882, with the object 
of providing its members with means of social intercourse and for the exchange of 
knowledge pertaining to the construction and management of water works. From an 
o 1 membership of only TWENTY-SEVEN, its growth has roy. pom until now it 
includes the names of 800 men. Its membership is divided into six c. , Viz.: 
A Member shall be an officer or employee of a public or private water works, an engineer, chemist or 
other person qualified to aid or interested in the advancement of knowledge relative to water works. 
. An Honorary Member shall be a person of acknowledged eminence in some branch of water supply or 
eering. 
me Fahad shall be a member whose service to the Association entitles him to special recognition 
e ion. 
. A Junior shall be not less than eighteen years nor more than twenty-five years of age, a student or 
connected with water supply work. 
An Associate shall be either a person, firm or corporation engaged in manufacturing or furnishing 
materials or supplies for the construction or maintenance of water works. is 
A Corporate Member shall be either a Water Board, Commission, Company or Municipal Corporation. 


The initiation fees and annual dues are as follows: 


Initiation Fees Annual Dues 
Corporate Members. 10.00 Corporate Members............... 10,00 


This Association has six regular meetings each year, all of which, except the annual 
convention in September, are held at Boston. 


q 
- 


